. [ PCT/J POO/0631 

P/ ^NT COOPERATION TREA" v 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

Uo Department ot commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

17 May 2001 (17.05.01) * 




International application No. 
PCT/JPOO/06314 


Applicant's or agent's file reference 
KUV-102DP1P1 


International filing date (day/month/year) 
14 September 2000 (14.09.00) 


Priority date (day/month/year) 

17 September 1999 (17.09.99) 


Applicant 

NISHIMOTO, Ikuo 



1. The designated Office is hereby notified of its election made: 

|"x] in the demand filed with the International Preliminary Examining Authority on: 

22 February 2001 (22.02.01) 



\"\ in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Coiombettes 


Antonia Muller 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) JP0006314 



m if tt ts & fa 

PCT 



(8: 8 3b, 8afifr«IliJ*40. 41&) 
[PCT18^ PCT&I"J43, 44] 



UJJBAXttf^aA KUV-10 2 

<Dmm^ d p i p i 


^W#gg#tCOVN-C»±, H^HS^^^ii*0^(PCT/I SA/2 2 0) 


PCT/J P 0 0/0 6 3 1 4 




<H.J!.*) 17 ' ° 9 ' 99 


tarn a (ft£3m&#) 

^t£)*A^SIi^ 



1. H^slS$&£rCo£5g 

2. . □ w*(7Di5iaw-a5w^a* ; 'c*#^^ (ts ifli#BH)". 

3. □ ftW<om— tt^^PLTVN^, (^nffl3#fia.) . 

4. XWroi&ffctt (X) t±lMA75 5 JittlL.fct.<^Sr*^i-5. 



5. (H mmAfc&&^tch<D&j£m>-rz 0 

□ Sfffl«^Six-Cv^a«fc5^ 8tftfT*lfl'JS547* (PCT8UW38.2(b)) <DMfe\Z.£<0 

6. ggfa©£ t tlc^Jliiili^ j 
ffv Hli:i-2>. □ fflJRAa j ^Lfci::l3!>T?*>S. 1*1 4t 




iSPCT/ISA/2 10 (I 998¥7fl) 



ct/j po o/o 6 3 1 4 



a. &w<D®-tz>ft&<»ftm mmm&m u po ) 

Int. C 1 7 C 1 2N1 5/0 9, 1/15, 1/19, 1/21, 5/10, C12P21/02, 
C07K1 4/4 7, 7/08, 1 6/1 8, A61K48/00, 3 7/0 2, 
A6 1 P 2 5/2 8, 2 5/0 0 



b. mg.zftitcftm- 



Int. C 1 7 C 1 2N 1 5/0 0- 1 5/9 0, C 0 7 K 7/0 0 - 1 4/8 2 5 



*/MS»»eJl^-«)»»t?IPl3lESrtTofc»»lc-&*ix5t>«> 



HBRWSEtf'ttffl Lfc*^— * (y^— ^-<— ^.cOig|r>, WaSlcffiffi UfcffllS) 
P I R/SE I SS PROT/GENESEQ 
GENB ANK/EMB L/DDB J/GENESEQ 
B I OS I S/MEDL I NE/WP I (STN) 



$\mxm<r> 



A 



Proc. Natl. Acad. Sci. USA, 95, March 1998 

Qing Guo et al. , "Calbindin D28k blocks the proapoptotic 
actions of mutant presenilin 1: Reduced oxidative stress and 
preserved mitochondrial function", p. 3227-3232 

J Biol Chem, 273(20), May 1998 

Qing Guo et al. , "Secreted (3 -amyloid precursor protein 
counteracts the proapoptotic action of mutant presenilin-1 
by activation of NF-kB and stabilization of calcium 
homeostasis", p. 12341-12351 



1 — 1 9 



1 9 



* 5\mx%k<v#<r=tv — 

xm m&ztt-r) 
roj pfiaii^ 



<nmM<n tc io ic 5 1 JB "T £ t> o 

x^xm&mv^^t^z-bivz-bfD 
r&j m-^f-^ Y7t % y-xsfc 



0 6. 12. 0 0 



+942. 



B^ffl^fFit (I SA/J P) 
f^*-^ 100-8915 



«K»-§- 03-3581-1101 



4 B 



9 8 3 8 



3 4 4 8 



««PCT/ISA/2 10 (^2^-^) (1 9 9 8^7^) 



H^ISS^M|' iiWIf ■PCT/ J P 0 0/0 6 3 1 4 










A 


neuroreport, 8 (17) , Dec. 1997 

Qing Guo et al. , "Estrogens stabilize mitochondrial function 
and protect neural cells against the pro-apoptotic action 
of mutant presenilin-1", p. 3817-3821 


1-19 



i^PCT/ISA/2 10 (Sg2^-v*OigS#) (1 9 98¥7^) 



^9 



%f IT 



D & m 



PCT 

(SfcSBl 2*. 8=16*T*&»J$S56&) 
[ P C T 3 6 4kRV P C T8LfliJ70] 



recd \ 5 JUN 2001 



wipo 



PCT 



©SISIB-^ KUV-102DP1P1 


IPEA/4 16) «r#It5;i. 


PCT/ J PO O/O 6 3 14 


(B.^.¥) 14 - 09 - 00 


(e .^. ¥) 17. 09. 99 


SES<l#S<F*Mg (IPC) I»t. CI' C12N 15/09, 1/15, 1/19. 1/21, 
C07K1 4/4 7, 7/08, 1 6/1 8, A61K4 8/00. 3 7/02. 


5/10, C12P21/02, 
A6 1 P 2 5/2 8, 2 5/0 0 


^S&A&JEHS: 



1. Sg£iHt#^§f|^ffr£^ (PCT 3 6^) <DM7£lz®:\,^mtt-rZ>o 



3. KOiifftt^li, &*>l*JSSr&tf. 



I 


|x| 


n 


□ 


m 


□ 


IV 


□ 


V 


m 


VI 


□ 


vn 


□ 


w 


□ 



22.02.01 


2 8. 0 5. 0 1 


B*m$fWtlT ( I PE A/ J P) 

»«#■§■ 1 0 0-8 9 1 5 
iMiff^fflEH^iHTI 4#3-*§- 




4 B 


9 8 3 8 


miS#^- 03-3581-1 101 f*9& 3 4 4 8 


i^PCT/lPEA/4 0 9 (1 9 9 8^7^) 



m&mm&ft P C T/ JP00/0 6 3 1 4 



PCT«RU70. 16, 70. 17) 



[x] UJR«oBRUK«i 



m 
m 



BISiHf *£<o§t#* i: t$ tilt h <o 
JS, PCTl 9*oa£^S<3**ESttfet<0 



□ mm 



SB 



tto#f85 1 #tc^aj * tilt t><o 



~^<-v*/B, 



2. ±IB0>ttJK»S0>*»tt:* TlEfc^i-»&S:l&< r^i^WI^Il^^o 



□ BR1M&*>fcti>^«£ti StitPC T JM023. 1 (b) (cv > 5 iRi©«S 

□ PCT«flU48.3(b)tev*5BiB^BS<0"Si5 

□ ^oBKm®^*ttS*ffitciSMB^ 



□ nil* ft 

□ if ^OSSK 1R 

□ mm mm<om 



J* 



tt^OT?, *O*iEas£*Lfca»ofct>0>i: LtMlfco <PCT*»J70.2(c) 



iSPCT/IPEA/4 0 9 <»!«> (1 9 9 8^7^) 



$ I — # 



H^W^#-§- PCT/J POO/06 3 1 4 



v. m&&x\tmm±.<r>mm-*immz^T<Dm%i\ 2& (pct3 5*(2» *ti*mm-tz 
xwtRxmm : — 



i. %m 

mm-Ut (n) m&<oi&m 1-1 9 



iS^tt(IS) ft^KOffiffl 1-19 



m±(Dmm-*im& ( i a) m*<ot&m 1-19 

§s*<oesia 



2. xwtRvm.m (pcTmi«7o.7) 



JCfikl Proc. Natl. Acad. Sci. USA, 95, March 1998 

Qing Guo et al. , "Calbindin D28k blocks the proapoptotic actions of 
mutant presenilin l:Reduced oxidative stress and preserved 
mitochondrial function", p. 3227-3232 

»*0|5BB1 - 1 9 

b — v^$rP.&#-r£Calbindin D28k/5Sffigt£ tl/CV^;^ ^ ( 1 ) T?^$;h/51f*j£fc. 



iSCPCT/IPEA/40 9 (iVfl) (1 9 9 8¥7fl) 



tl & ft 



PCT 

c p c t 3 6 tkRVP c rmmio) 




P 7 4 3 P C T 


I PEA/4 1 6) Sr#fig-f5Ct. 


PCT/J PO O/O 5 3 2 1 


(B.J!.¥) ° 9 " ° 8 - 00 


<B./|.¥) ° 9 - ° 8 - 99 


hiwmwmb (i po 

Int. CI' A6 1 K3 1/44 2 2, A6 1 P 2 7/0 2 // C07D211/90 


UJ1A (ft£XI4£f30 



(pcTmm7o.i6Rx^pcTmmmmme o 7-imwb) 



3. ftOrt^^tPo 



I 


® 


n 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


vn 


□ 



0 5. 0 2. 0 1 


0 6. 0 6. 0 1 


B^S^fF/T (IPEA/JP) 
Sffi#-*M 0 0-8 9 1 5 




4 P 


9 2 8 2 


mi^#^- 03-3581-1 101 l*9l& 3 4 9 2 



^PCT/IPEA/4 0 9 (1 9 9 8*7^) 



PCT/JP00/05321 



PCT«II'J70. 16, 70. 17) 



|x] tom#f<ommmmmm 



□ nmt sb 

HI** ss 

SB 

□ fff5fc<o«£ffl sb a, 

m&<DVim sb «u 

m^<o^m m 

ff^oteS in ^ 

0 HI SB 

BS JB 

Si® ^ 



□ nft*t>Ea*0>ff0» sb s*. 

w*H»©e*i**>«# tB ^ 

B»toEM*©«» SB 



PCTl 9*0«^tcS<3#*jE$ttfet><0 



BIH4MaE«>l»*» fc $ friz i> <o 



2. ±l£OWJB«Sio-ii»fi, TElc»-*-»frtrlfc<«3fts r^iittil^fitfc^o 
_bfE£>^gfi, TfS^Wfftffc^ irefcSo 

□ BRlME(D;fc:«> S tvfc P C T8U1IJ23. 1 (b) tcv> o mmX<o mm 

□ PC T8ISIJ48. 3(b) JCl> ? I^HOf^ 

□ HBTO**o>fc«>fc:*lHS*tfc P c T«»J55. 2£fcte55. 3fc:v* 5 fStR^comfS 

□ r (ommmrn t m^mm £ friz y ^^v^>f * * £ 

□ tfUMftlc* roiiflti (^^anatE) «»fc*US*ifc»»lcJ:Sfiai* 

□ fflJg«K!tttLfc*ffi*£<fc*E?USastt«^ 

□ SB r*-5> 

□ »#<o«sa sb a 

□ H® il^S *<-iVE 

thZ<DX. ^<04ijE*5$tLft^o)5ifcOfc LTfMfcUt. (PCT£UUJ70.2<c) ro*|jE&*tr3SLW*J8ttttJ: 



i^iPCT/IPEA/4 0 9 (SB Iff) (1 9 98¥7^) 



m&mmm^ pcT/jpoo/05321 



Sr««u m^my.nmm±<r>mm^mmzo^x<ommi 2* <pct3 5*(2)) -tixsragf+tts 



SrSItt (N) 



1-6 



»#M* (I S) 



1-7 



jgng-tofij/a «Ff£tt ( 1 a) 



1-7 



2. XSfc&tflftW (PCT«1IJ70.7) 

1 . EP, 911027, Al (FUJISAWA PHARMACEUTICAL CO. , LTD. ) 28. 4J3 . 1999 

2 . WO, 94/13275, Al (MASSACHUSETTS EYE AND EAR INFIRMARY) 23. 68 . 1994 

=^fe (J*} ^ fj^ | 1 0 

£-4 

w^cd^is 1-7 



iSPCT/IPEA/4 0 9 (IV!) (1 998¥7fl) 



>ATENT COOPERATION TREATJ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
KUV-102DP1P1 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (For m PCT/IPEA/416) 


International application No. 

PCT/JP00/06314- 


International filing date (day/month/year) 
14 September 2000 (14.09.00) 


Priority date (clay/month/year) 

17 September 1999 (17.09.99) 


International Patent Classification (IPC) or national classification and IPC 

C12N 15/09, 1/15, 1/19, 1/21, 5/10, C12P 2 1/02, C07K 14/47, 7/08, 16/18, A61 K 48/00, 37/02, A61P 25/28, 
25/00 


Applicant 

KEIO UNIVERSITY 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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Certain documents cited 

Certain defects in the international application 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
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pages 

pages 
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, as originally filed 
, filed with the demand 



. filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 
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the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



[^] the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

1 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

Pj contained in the international application in written form. 

[X] filed together with the international application in computer readable form. 

I 1 furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

I | the description, pages 

| 1 the claims. Nos. 

1 | the drawings, sheets/fig 



5. 
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This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 

and 70. 1 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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1 . Statenjjnt 

Novelty (N) Claims 1-19 YES 

Claims NO 

Inventive step (IS) Claims 1-19 YES 

Claims NO 

Industrial applicability (IA) Claims 1-19 YES 

Claims NO 



2. Citations and explanations 

Document 1: Qing Guo et al., "Calbindin D28k blocks the proapoptotic actions of mutant 
presenilin 1: Reduced oxidative stress and preserved mitochondrial function," Proc. Natl. Acad. 
Sci. USA, Vol. 95, March 1998, pp. 3227-3232. 

Claims 1-19 

Document 1 

Document 1 describes Calbindin D28k, which inhibits apoptosis caused by the presenilin 1 
mutant that has been linked to Alzheimer's disease, but it does not describe the structure 
represented by Formula (I), and this matter is not obvious to persons skilled in the art. 
Therefore, the inventions set forth in the above Claims appear to involve an inventive step. 
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«k a «»$n «#igiiBijia5E©®stt^ ps-i£fs#©$ggi£ & *> ±mtz 

Zt (Guo,, Q. etal. (1996) Neuroreport 8, 379-83; Zhang, Z. etal. (1998) 
Nature 395, 698-702; Guo, Q. et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 
96. ,4125-30), £fc> »£SPS-l£$if!l$e3B-r* b 7^*;i-^ 5 y r £ft 

*t3t£#j&K#M&, *b?>;v:;x=y*©3>bo-*(c]t^ SfcUB^ 

^£ t <fc saBJfiJEt^-raSSttA*®* S (Czech, C. et al. (1998) 
Neuroscience 87, 325-36) C SUfE^ftTV^c &SPS-1 

0VA-C{imH©^«fe^S^tiTV>5 ; fe©© (Weihl, C. C. et al. (1999) J. 
Neurosci. 19, 5360-9; Bursztajn, S. et al. (1998) J. Neurosci. 18, 9790- 
9), BEfc^aOFADjfifis^? (V642H^f|APP, NL-APP, PS-lggtts *5«fctfPS-2 

»^*f-rs#Mjjs©M^sii^^#-r^aRrtgtt^^o ad« 
^Bj©ia^ 

*»W#f*^iiS"Ct:s SfcttT^y/W vh»3!*J* V642I t^vj K Buffi 
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fam&n (V6421 app) *mm&}\zmm?z&mmM% (fii/e c r/v642D 

tt^S (®J8t&m&% W000/14204#M) o Z(D&X\Z, V642I APP*s F11#&SB! 
mizS^Xx-tM V>»aC(B«rLTJ8IB-r4 0 Fll/EcR/V642I 

fcV^ *Wm\t. Zl©Fll/EcR/V642Itt*> V642I APP(C<t t) 

tftt>*>, 7fry/W?-m (AD) A#IB«fcO«SicDNA7-f ^U-fcfc&l, 
s Ztl*±m Fll/EcR/V642I «(Z r 7 7 x £ ^> 3 > Lt N V642I APP ta 

^Sf^^O^tfrofeo *CD|g^ #*HB#fcJu V642I APP lZ&2>nmMJ&?Z 
*&mtmMt£MB**mfctZZ£izmV)\stco Huianin (HN) cDNAfc£^5tt 
t>tltcZ<D>7U->\$s %rMte24TKym<D*V'<y'r\ t *3-\!LX&r), AD 

izm&tznmmfafz, tat>%, m\v>±xo>*4 vottwmm&sm&fr 

[V642I APP, K595N/M596L APP, M146L 7*Hr- y >(PS)-U N141I PS-2] 

43<fctfA/? 1-43C <fc D «§*$n*fl>Ki«ffllia5B*«ll»lf 5 Z. t &mW Lfe,:ftt» 
U A>^> h (HD) (spinocerebellar atazia; SCA 

) (CHS Lfc* I) ^ > U tf- h Q79 *\ JSSI8tt4ll$&flj& (amyotrophic 
lateral sclerosis; ALS) £g8&L£ Cu/Znflc#$*-/i-;fr*tM Kf 5 * *A 
1? (Cu/Zn-dependent superoxide dismutase; S0D1) ^Mfciz X^BMB 
iZttLXimmZfUZteft^tzo HN mRNA tt*tt^£^Wtt©»ofr©SW'T?£ 
^m^^tlT^feo HN cDNA^MflglC h 5 7x^3 >tfc^C5> fe¥ 

^n^^n5^^K^m^$nfems^*^4»(3^^n^io//M(Du^;u^ 

jitfco C©««|±»K:»±h V642IAPP»3«tS#^«5E^^©*it*^^^t- 
(DlZ+fttem&tf^&tlX^tzo &m HN y^7^ Kfc£fc, EH*©ffi*-Jft 
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tzztfrb, wxv*7?\:\mte<DftWfr$ttmtzzkmmLtzo 
suG^mmt^^^^-^^mMizmm^^tzo shg hn tfy^r^K (hng 

) Bu <gnM (IMOnM) "C, 4SI^"C©FADJg€^^©^±^S^*^Ufc 

o hno mmmm^m&nnm £ * ^ t % mm <* hn k * ^ t a i> ^ 

■C, £fcS14GSt#{*: (HNG) fcfc^TfctnMl/'Wt?, A£#5ISj8C f«ffllS5E*5J; 
I>'«M^^bfc^x C8A (HNA) t;:ii€©«te«J|£>tifcfrofco ^f?.^ 

fco SUGHN/Jty^r^K (HNG) ©0807^ 7 KtdU trCADrS&fc&o fe $ 

gU His, Arg, S&liLysfcV^fettlSttT'^yStcBSlRrtl-e&ofeo ^?>^ 
S14GHN * U^7f Kt 2 7 ^^©ti^Al/fc^ 

#$pj?i*s ADtw»i-s#«iffljia^e>«iia*«»-rs«fa<c^y 

(1)5S(I) 

Pro-Xn,-(Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (I) 
(5£fK rcys/bXaaj &Cys£tzl*M&&7 $ J f(Leu/Arg)j ttLeu$fc«Arg 
, i~(Gly/Ser)j fctGlySfcttSerCfc !k Xn„ Xn 2 , 43«ttfXn 3 tt**i*ii#4fc:iO 
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(2) TB (a) ifctt (b) tc83«0^U^7 , ^-h\ 

(a) BE?!J#^ : 5-8, 1 0, 1 2, 1 3, 2 1-2 4, 2 6-29, 32 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, ;fe J: V6 OiP D»iR*ftS 
7 5. y BG^i^ fc 5 * U ^7? K 

(b) 1B#J#^ : 5-8, 1 0, 1 2, 1 3, 2 1-2 4, 2 6-2 9, 3 2 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, :fc,fcW6 0fr6fcS»«fc DSttSftS 

(3) ^mmmonmotz^m^, (i) (2) ce*®*';^?*?- 
k, 

(4) (1) frfc (3) ©^rtl^tCia^C^U^T-^K^ffeC^U^T-^H^© 

(5) (i) (4) ©v^n^ia**©* 1 ;^?- k^-k-tsdna, 

(6) (5) CfBtt0DNA##A3ft&'<**--, 

(7) (6) fcffi«©^^^-ft««rf*»±«tt, 

(8) (7)tc»i±iM«*u u^?-K*&i§£«ija£ 

fctt*©ig#±»£®lfc«X*!£^t?, (1) frfc (4) ©^"TflfrCSB*© 

O) (i)*^ (4) ©^rn*tg3«©^y^^KS:fli|gi«Baafc^»*#s 
do) (i) a>e> (4) ©v^-rn*»k:iB«<z)#y^7'^Kt3<t5jfiBiS5E©«i»j^ 
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. (a) (l)fr5> (4) <D^?ti1y>lztm<DXV'*.7'3-\t<Dft&TT:MMK*M 

0 

(b) «ua5Bft«ffi-r*xs, s^tf^^ 
(ii) (i)^e> (4) (D^?tii»izmm(D#v^73-\ i iz&2>wmMmK(Dm 

(a) »$fcfb-&«M3J;tf (1) (4) ©^-riiA»CI3«©;t?y^^K© 
lMET*C»««MS5B*ll»-rsxaH 

(b) vmmKJZt&mtzxm, z-stsum. 

d2) (u^e. (4) ®^?hfr}cim®xv^7*Yt&%mmnm9t<D® 

(a) iwamiszv (i) (4) ©^rn*»{3ia«E©^';^r^H©# 

(b) #«JttU»5E*lftHitSXg, 

(c) #e«aiia5E*flgJi*fett«i#j'rafl:^«&&aiR'rsxs x zstsism, 

(13) (l)ip^> (4) ©^rft^ieii©*^^^*:^ (6) Clefs© 

(14) #Jfi«BJ!a5E«ilWSiJ"rffta. (13) (ZHB«©g»I», 

(1 5)#«*tt*flid**0*l»*fctt^*fc:ffl^6n*, (1 3)£ffift<DE 

(i 6)r;wy/N'fT-#j© : Pi»$fei±te*cffl^f>n*s (i3)kaa«©E3S 

(17) (i)*& (3) ©i>rn^3i2a©^';^^K(i^i-5tn;^> 

(18) 1E?'J#^ : 4fcffi*©ffl*BB^f>'S:SDNA*fcli*©tal««t:fflffl 
Wfc'J>&< fcfc 15**1/ :*^b*£^irx (1) (4) ©^-rn^Ki3«©*y 

d9) (i) *^ (4) ©^rn^kiiBtRo^'j^rf - Kfcijg^-rs'fb^©^ 



WO 01/21787 



7 



PCT/JPOO/06314 



(a) tt?J«y^^KC*IWm&fttt$*SXfi N 

(b) K^U^r^-Ki:«tta«i:0^mttS«at-Sxg, 

(c) ®XV^7?\*£1£GtZi5&*GtZ<b'£®*MmZJLn, Z^ts 

(peptide isosteres) #££*vtfc cfc^o tfU^^KIi, 

Ibx [ 77t> (flavin), **Utf^h\ JJ^l/^KSiftk J3§SCs fl§SIS3$ 
<k ifcli*X7 7f ^Ky^h-;i' ^D7>;>^M, 91 

Wb, v^;i/7^ F«g£-J&& JBU^Wbs to^;i/^^>^b> r-*^**^ 
;Wb, ^UaS^Wk tKn*i/M, a-Mbx **Mb, W^YJMb, 

r^K*JltttSo ^fllftfiliiLfe, Humanin (HN)*'J^:7^K©7S 7® 

-A<DcDNABE?iJ£@BF'J#-*i : 4(C^-T 0 Humanin mzM&t 2>Wmfflf&7£% 

Humanin ©7 5 7&gg|#T*&<5 HNG (S14G) (@E?iJ3l^ : 8) ti\ Humanin Hit 
^ 100~1000f3i^7>* X^^^Lfeo HNG©8#g©Cys«, His 
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•7* k *?(Jxm<D\m\z. ^ *Mtt^©i&» * ®»-r zzt t & s c s e> £ 

, HNG©^|{re&£ AGA-HNG (SB?"J« : 6 0 ) (i HNG <fc & *8Wgfc^fctt* 
^ t tzo *%W<Dtf U K Humanin, HNG, AGA-HNG, tf^ft S>© Cys 

*»iCJ:^ Humanin ©C*tC FLAG (DYKDDDDK) fcttanUT*) 
, ^mmWm^m^fLta^Z. htfim^tltz )<, £ Humanin© 

C£ 4T^y^ (KRRA) £ftfc©T^y^{;:§J&LTfc, 7E*© Humain tm$f<Z> 
»«««f^fflfe*LT^fe (HSlS^J6)o £ftfc©*£l± N Humanin, HNG, AGA-HNG 
, * li ^ ft £ ©C8©iS£14 T ^ y K^© g&tt© 7 $ y KEfll fc: & 3 * « A* 

h* t & £ i: £IEBJ3 LTi^ So 

#$gBJ3#(± Humanin ©^MOftffl^fc* e>CWIB&«Wfftff V\ Humanin 
©3#B-19Sg*»e>36cS177 , ^yS©st«';^7 , ^K (HN-17, S?>J#f : 2 1) 
«C*ff SB5»^*^t©£+^T-$)S3i:*MaiLfc »J13 
)o £t>\Z s HNG©3#g©Proa^l9#g©Pro^&3*';^7*:f- h* (HNG-17, IB 

n^-. 24) ^ y tai^t ©7 $ y icii its *<Dmmmv&em 
M&tt&ttE t tc tz.?>s m&zmft bfc* *w±o7 ^ y ®mmwm&ni 

its l#i©Pro, 6&©Cys, 7#g©Leu, 10M2#g© Leu-Thr-Gly, 17#g© 
?ro®7T$;MZ*$>ZZttfmWLtzo lot, dft *,©£&S£*I& Ufc* £, 

«g&©li, Ett£#Rttfc±f3©7:^y&T-£;Lfc, ffe©T^y^{ig^RT 
f£T-&£ = NHG-17©12#g©Gly&Sert:$>oTfc {ttat>*> 

HN-17), #MMrSt£li&frft&^ 0 7#i©Leufcffl^ t3M#Arg£g 
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mixT^%-&f&XV^7?-V' (HNR;K?Wf : 7) It, &f$,Mtm®Wmffi 
»l$£^bfc (H»J12)o ^fc±IB©J:d^NHG-17©6Si(Zffl^rSCys 
it, HNG££^THis^ Arg^ ifcliLys^ofcJgS&r ^ y^lcS$LT&#3£ 

*%w<d* y Kfck ^ ( i ) 

Pro-Xn,-(Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (I) 
fr^&ST^y^ia^iJ^^s Tfryj^v-m (AD) £W«*-3#*BfflIIS5E& 
WJ^J-rs^^^-r-S^U^T-^- K#^£ft3o A*. i"c y s/bXaaj liCysSifcB: 
IStt7^»v r(Leu/Arg)j iiLeu£ fcteArg, r(Gly/Ser)j ttGly* fcliSerT- 

fet)x xn„ xn 2 , *j:tn^tt*n*na&k:io»atfiiiT©tt«E©7 , ^>'tt**'r 

Pro-(Xaa) 1 . 10 -(Cys/bXaa)-(Leu/Arg)-(Xaa),. 10 -Leu-Thr-(Gly/Ser)-(Xaa) 1 . 10 -Pro 

(ID 

(5£cK XaafiffigUDT^- VS* N r (Xaa) D . n j fcfcm~ng&g®ffig©7'S r bXaa 
j fiiSS^T^y^ rcys/bXaaj liCysS-fctttBSttT' S ^ r(Leu/Arg)j fi 
Leu£fcliArg, r( G l y /Ser)j (iGlySfcliSer^^f) 

m®m&&Ti;mtLXl*s Arg, Lys, *fefiHis*»^»f e.tiSo JfiSttTSy 
mt.br Arg, Lys, gSfcfciHis £&0#&BJ3©* 'J K©7 ^ y »6B8lf±, 
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Pro-Xn r (Cys/Arg/Lys/His)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (III) 
(j&rp, r(Cys/Arg/Lys/His)j (iCys^ Arg, Lys, ZtzlZ His, l"(Leu/Arg)j {iLeu 
ZfzlZkrgs r(Gly/Ser)j {iGly£fc}ctSerT-& !^ Xn 1N Xn 2 , & &mn 3 iZZtl?tl 

#KArg£fc«Lys##i: L^o 

t < it, Xn„ Xn 2 , #Z.mn 3 iZ%tl?tl&iHz 2~6, 0~4, &cttf 2-6 £§ 
&<DiZ&<DTK;m (-f&fc*K Xn,=(Xaa) 2 . 6N Xn 2 =(Xaa) 0 . 4s £cttF Xn 3 =(Xaa) 2 . 6 
K <t *)1&£L<\ZZtl?tl%l±HZ 3~5s 1~3, fcctt>* 3~5 m&(DBM(DT I 
(-r^tot,, Xn,=(Xaa) 3 . 5 , Xn 2 =(Xaa),. 3 , ^ct^ Xn 3 =(Xaa) 3 . 5 ), ft$#g;b 

<tt^n^M*3td 1 2, &z.u m&(D&n<DT^;m(?-&t>h, xn,=(xaa) 4 

> Xn 2 =(Xaa) 2 . Xn 3 =(Xaa) 4 ) T~$>2> 0 mmm&(DmuZtitz7 5. JM.\Za 

WAD £ ft& * U ^rf - K T-$> o T ct V 

Xiij OW,nt [yXit, Hf$b<lt mX\Z (Arg/Ala)-(Gly/Ala)-(Phe/Ala)- 
( Ser/Ala)^ £ & 3 £ <t V Cft ?> © MM C &#i$S&#jjn £ £ h tz UM 
Sia5o Z\ZXs mZlf TArg/Alaj liArg£fc&AlaT-& -5 Z. tZfjkt (m&mm 
lz r/j \Z^?tiip<D% l &X$>Z>Zb*£.t)o ZO&S&mmt VX\Z, Arg- 
Gly-Phe-Sei\ Ala-Gly-Phe-Sei\ Arg-Ala-Phe-Sei\ Arg-Gly-Ala-Sei\ £fz\Z 
Arg-Gly-Phe-Ala t>tl% 0 ffltflfc. Arg-Gly-Ala-Ala, Arg-Ala-Phe-Ala 

, Arg-Ala-Ala-Ser\ Arg-Ala-A la-Ala. Ala-Gly-Phe-Ala. Ala-Gly-Ala-Ser, 
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Ala-Gly-A la-Ala, Ala-Ala-Phe-Sei\ Ala-Ala-Phe-Ala, Ala-Ala-Ala-Ser, & «fc 
t>* Ala-Ala-Ala-Ala&£#^£ft£ 0 &#ftfi&£: VX f±, &ifi©##fl«l 

w&tmMtzr $ sMvPfr-rftam&KZifimf *nz>o xn 2 01 

?!j£bT&, $?£L<&, (Leu/Ala)-(Leu/Ala)fr£&£BEfll£«fcU t Cft 

& ©se?y t &#ttm&* s iD it <=> ft fceew-a * ft s . z © «t a ^be^j t i/t 

Leu-Leu, Ala-Leu, Leu-Ala ££#3£(f £ft£o Ala-Ala**^* ft So 
, Xn 3 ©ffi?"J2: LTfi, «L<f±, ^Jx.li (Glu/Ala)-(Ile/Ala)-(Asp/Ala)- 
(Leu/Ala)^ £ & * JBM& JitFZtlb ©E?!IC«#tt Wft jWW it e> ft ft SB^'J 
£ft£o £©«fc otaJSi^t Glu-Ile-Asp-Leu, Ala-Ile-Asp-Leu, Glu- 

Ala-Asp-Leu, G 1 u- 1 le-A la-Leu, Glu-Ile-Asp-Ala fc£#W£>ft3o f&Cfc, 
Glu-Ile-Ala-Ala, Glu-A la-Asp-Ala, Glu-Ala-Ala-Leu, Glu-Ala-Ala-Ala, Ala- 
Ile-Asp-Ala, Ala-Ile-Ala-Leu, Ala-Ile-Ala-Ala, Ala-Ala-Asp-Leu, Ala-Ala- 
Asp-Ala, Ala-Ala-Ala-Leu, fcJlV Ala-Ala-Ala-Ala &£f#^i;ft£o Xn„ Xn 2 

mzwmt znmffl®.mt, mtwmm wz.\z manna) wmmmtzm 

hM&mmtSm) fc^ttS APP, PS-l, £tz\± PS-2 ©'£H# ( 
08 V642I/F/G APP, NL-APP, M146L PS-l, M141I PS-2) ©^SIlC^D 

5l*j8;i£ft*fl!u *MWM©&*^©A/? (0O;LJiA/?l-43) ©85jDiC«fco-C*5l 

<TSj ±H3S^tfAD(3||ig-r5#^«^©'J>^< lo^WJt^: 
t*mto ^&t>**»W©#U^^Kt:i±, Cft£©AD£W&t£#)j£« 

5E©'i>3fc< a*^-rft^&«iS!i"rs^tt**u-r^a*©^*ftSo «?e© 

WOOO/l4204#JR!) {C^^T^-rSd^^T^So 
lftd!l4«S^^tnii, V642I/F/G APP, NL-APP, M146L PS-l, * 
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h bt, «5E£$J£LT&ct^o FADiHs^fi, ^#f47*D^-*-£/fl^T:3 

mfeztiZo mmtLxiZs mMm%mttmtt¥*m^xt,&^u n%m<D 
&lh\z%s nmmt, umm* ztzizr-xb-isx monmmt^tz^wm 

fritted) 0Mfe££?xfi? ztbajmr-ibZo 

XmWOXV^m'lZ, K?iJ§^:5~8, 10, 12, 13, 2 1 

~24, 26~29, 32> 3 3, 37~40, 4 6, 4 8, 5 4, 0 

& si ct o m tR $ ti z> 7 k ; m mm &h & % * ^ ? * k , * <t to * u ^ 
ti-y\z&\\x, i^tzwmjDTx^m^m^s *fA, £et7j</£fctt 
muistzT^smmmz^fr, tvi^/w^-^ (ad) «&t£*MiiWE£ 

it, ctt)^^b<(il2Wrt, KlilOtl^ b < Ii8^l*l ( 
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: 5 ~ 8 , 10, 12, 13, 21~24, 26~29, 3 2, 3 3, 
3 7-4 0, 4 6, 4 8, 5 4, 6 0 frhtt^Z 9 MtRZftZT ^ J M 

to {%&®wm±. WMMfatzmnzKnttiteT $ (mz.it hng-17 

, ny>, o-r^x -ryD-r$/>, :/□»;>, 7i-/i/77->, 

, h»j7h77>x pft®.7^;w. (mzitzi'*->s /n*u>, ^vd^>» 

VI, pp.3-74, m^b^lslA, 1992^) 0 ^5=- K M 
£/&&©^?tU: £oT*m>o £ fc, £$DNA©fE§£^M^MII#A&& 
£H£>3 HumanincDNA (#J;tfcf : 4) CilSilALs 

-esg3i£-£T, ffit©7 ^ y Mn^wr u ^t*^ h* £»f a z 1 *>to 
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5»«<fflfi^*fflttt*»tt**"r*»t)IWI»H:*v^« 

iNo fSttC&fiOfct^gSfl' (09*tt7S fcttWt&S) fctt&fci^i: 

U < «:60kDaWl*N *»)#£b<ttl5H)afilrt, J; IX &6kDa&l*K 
U<l±4kDaW.ftf ££o 

i: * 2 y k ufctf y h* -eft t) > Y&mz «t t) * 

y^rf-KA«W€»tl«. UttffjKfc*, His*7\ HA^y, GFP, 

V)V#**V S-h7>77i7-4f (GST) fc£#^tf*>*l3o 

fii£gfr£,|§a»£ft3o UttftKfi, 0ai£ft|jUfc£<Z)tt tHfc&-y 
8RJ^ ^U3-fl/Bi, rattm 7?MS, vi/ 
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-f>$?iix ■D'^mm, m&mi&, #*>mm, v>?mM, 

urfrt>tLaSo «^«. *^©^y^^h*t3ii, *©n#«k c**u # 
VTKu^r^HftWfig-rsr^yKcwfio^tBSou-rn^^s^©^ 

7)1*)^ 7i/)vm, y^pfo, , ;>^a^ 7ua> j^M^s^i/g, 

(PEG), T^h7> (dextran) s fc£lrMiflfc©#U LWtfc 
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«, «<sy*S^ th*7i;>^ &ctt>" 

IS^f Sft^£iBih-r££J:fc#*?>ft£o -Oct 9 fc»#£;h,fca^#*Mi 

Mk(D&mZ%f^§mi*ft?s ^/?£DNA, 4VADNA, cDNA &£#^£ft£ 0 #38 
HBODNAfcfcJU IB?iJ#-5§: 4T**£ft3Humanin£zi- b*t3cDNA#^£ft5 0 & 
fc, BB^JS-t : 5-8, 1 0, 1 2, 1 3, 2 1-2 4, 2 6-2 9, 3 2,3 
3, 3 7-4 0, 4 6, 4 8, 5 4, £tcl±6 0t»7^|^3-Ft^ 

tt*©isi[t:*^<<aiis?y*t"r5DNA^*ns 0 £fc> *^bj§©dna&, □ 

, tf'JAttiOffiak IRES, mRNA^b • ^££fbBE?U^£^ir) *£A/T-*JH\, 
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(Okamoto et al., J. Biol. Chem. 270: 4205-4208, 1995), pcDNA-CH0«^ ( 
Takahashi et al., J. Biol. Chem. 270: 19041-19045, 1995), £J;t>* CMV7D 
€-^-77X^ K-COSUBflS^ (Yamatsuji etal., EMB0 J. 15: 498-509, 1996 

tzxv^ h* immmmw. & T > * ^ ^ x?- £ *sm ^ t &<> mmtuz &w 

z>z.tftasmxibZ>o 

£ jukm-t £ #>©5£ii£ h 1- £ - ^ &x t 6 oDNA(±)gi:^ ^ # m# 

■RV^yj- K^n— K <T SDNAfc^trlSfiKi, 'J K^>DNAg#:$:ISm t b 

flfeO^aH (BSA££) S h7>77i^>3>|Ji ('J*7i^i'3>iJI^ 

izm&ztiztT'fruztix^zb&^o 

£-t*3o mint. mmt%m%x&ti&, tmmzxv^73-Yitmtottii£&^ 

o in vivo X&mtZ>Wi&&. l»WJOSW^^ltel;# 'J^^f h'tf 
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j/j vivo c&^znmmj&<Dmi®KZNffltz>z.t&X'%%> 0 stz, 

McDtKU^T*^- Y*mit%MMt<D&t%ms £tzl± exvivon-$ft&z£t) 

fcD-KtSDNA, :fccfcT>l£DNA£^&^*-<7X ^M^^WJtSfc^© 
Kt-SDNA^ffA^tifc^^^-^*«^^tSE^M»^Sttt5o*^B§ 

nMmiZ7jk£tiZ>£olz, ib¥Gf&$titz Humanin (HN) ^V^y^h'it, M 
zm*<Dmm&**Ltz 0 £tz, HNGfcJltf AGA-HNG TKU^r^-Kli, JftlnM 
K^3-Kt--5DNA>&m^AtT^^*SCi:^ c ];o-C*)*fe^^ 

n^o iiot, *%Bj}<DXv^7?-\tz%mTz>'<t*-zmm£Lxm^x, 
&fc?%mte£*fi5z:£bmtx-&zt%z-t>tLZ>o m&?femizm^z>m& 
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ZitZZtbX'gZo ^.ZZ-O&ttm*. in vivo X*& 1Tb exvivoT-fo 

AAV (TrSmfttPJ )V7s) ^**-> ^)\s^7,t><< JlZ^Zt- (t^r 
fib Robbins and Ghivizzani, Pharmacol. Ther. 80: 35-47, 1998), U r d 
-f;i/X^*— (Engel and Kohn, Front. Biosci. 4: e26-33, 1999), 

(Lundstrom, K., 1999, J. Recept. Signal. Transduct. Res. 19: 
673-686) &£&m^^##;te>ft£#, Ztl £>tl»£ft&^ 0 

*&w<dx y ^rf k * fcttK* y ^7°^ k zmmtz^z * -*mm i/t^ 

3 PI 9, *&H&JIK£iifc^. JimfcttiUSAfcLTtt, »KgKit^S 

*l^T#lSaBJ!a©SBI!S5E* ^ jec:-5C:^^^>^^C^^lTV^5 (I. Nishimoto et 
al.,1997, Adv. Pharmacol., 41: 337-368) 0 CCD«^EtC(i, APP (I. Nishimoto 
etal.,1998, Neurobiol. Aging., 19: S33-S38) ^7Hr-'J> (Nishimura et 
al., 1999, Clin. Genet. 55: 219-225) (D&Zmofe&itifiMS £ tifi 

Ml&mzmmtZ&m*^ffit%Z.t&~BSmT'&Z> (T. Kirino, 1982, Brain 
Res., 239: 57-69) D ^©flfe, ^^#o^-^r>V>^ (M.H. Polymeropoulos et 
al., 1997, Science, 276: 2045-2047), 7>-£^i/-fc--/hft(Lewy bodies)^ 
(M.G. Spillantini et al., 1998, Proc.Natl.Acad.Sci. USA, 95: 6469-6473 

), vvymzftom&tzzb, xam^monMLtuzo ttz, app©^^ 
tffc* APLP1 j)K 9GK&*?n---emm®<Dm®mte¥t^t>tiT^2> ( 

Lenkkeri, U. et al., 1998, Hum. Genet. 102: 192-196) ZtfrZ, *7U—& 
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#*b<li«H*s ftttttfctt, ttftftlk ?Ub#J, 

5£tts S5(*J^s ttl&r*K flMR^ l«g|*u £fcti*lnft£fTfc>ft-5 3 

x & n «;sgsiirc <r s z t tfiasmx & % • 

, Human in* 'J H * d ft £ H«<Z>ttll Jtil&Efilgftg * * "f -5 *» © T* 
&fttf, 4>£ < i: & lnMW±, *? £ b < ti 10nMW±, £ t) * U < 100nM± 

b < 10pMU± N £ t) iff- & b < ti 100pMW±, ct 13 » * b < *± lnMW± & -5 «t 
5K&4£ft&^§T-&So £fc AGA-HNG T*&ftf£ N HNG©&#0-*><3+#0 
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mz x o -r M&£-r set # Rjt bt? % s o 

Z\t&-ZZ%otm<DftmZ. &%\(DJ3mi£U^Xfi*>Z£ifi'e%Z (Ed. Harlow 
and David Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988) 0 

Humanin % L < & Humanin^^ h*cDlfil4'^fcli#M^^^tfM!^I^MJ^ 
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fecfc^o 0B;U£x Fab, F(ab' ) 2 % Fv N ^ feli^tl^Ofi^W^^n^o 

> &#3>J> ^SStta, ^©neS (BSAfc^) ^i:^M^fc)-&r*cfc^o d 

»e^©ttm*feiii«f^nfflv>5>naDNA**itt'r5o nnH?©&£Bj it 
e^©#s©^m, ^Ji©ifcm> %&vmm(D%i&*Z(Dmfc?*&izt%tkih 

A:T, G:C®&mm>bte%2*ffim(D-l3<DmiZttt%mi3<Dm*mto £ 

W±> ^^{3$?*b<J±90%^± (mz-l*%°M±) ©HSiB?'J±©|5|— 

f M£<fc^ 0 IE^J©H-'t4tt> mi£;SCit£ r Altschul, S. F. etal., 1990, J. Mol. 

Biol. 215: 403-410j \Z%m®l5mz , &-oX : &'%.tZ>Z\tftX°%ho 

U^if^A^3-h-1-5DNA^) tf^jn^o 77-f7-J:iri^», 3' 
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mz&mtZo zvxmt, (a) v^rrmft&TT-mmKzmm 
fsxn, (b) w^E^^t-sxas ^t?^^$)i>o mmtam 

w<d * u ^ - h * » sm^i #t t r «m?j»* -r * * £ a 

®^U^r^K©#ffiTt?WigW^^SI#-r5xg N jb'ctrj (b) #«0§5E 

s^#^e,n^o ^^©tfv^r^ H©Mft®-x©}g 

#-£££0 £©tfcfcfc}£&£ffi^T\ *IBW©5K'J^7'^Ht:«J:-5»g«Bl!a 
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g> (b) ttgiK^ftffitsm (c) #««llia5E*(fiLM*fci±«l«0 

t£ftl§r^ftiSiR-f ft^tfo II (c) fcfc^THU ff«©**HBfc*tt 

S»^i:Jt«-rsc:fc*«Tf*5 0 mz.lt, xi (c) fcfc^T, «MMKtt##£ 

* U i7f- K £ «fc 3 #*I«?E©»J ft 18g5 b f# 5 S'J ©fc£«j ft ffl v > r «5E ft 
«HiU iS(c) ££v^ K<b£%©#£Tfc*3tt*»£fctfc'<* It (a 

) r- ffl ^ fe*tWK«#« t c £ v > t #&Mfl&E ft & ii * \m mt % it£ % ft m 

^ft^r-rsfls^ftx^ u-->y-r^3t^-et-5o 

^tf)> «^7>r^7'j-0^M^ k©7^/7'j- mam 

M*SCWW<, Jg#HBflg^T*fetllix fl*ttJgJfe£»2in<*ftSo 
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FfcLT, £fcfi<*fclS^3#fcJB!ifcb-C;** "J -=>^fc/fl^ SCOT'S 
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^^n^>ffl^L<ii« (^jx.« i^iiEi^ fii «t 
* ?m >y^t; «fc t> ^ * u -=>y ufc d x gal4 m^^mmta dnajs-^ 

K FllffflJSS, PC12IIBJIS (L. A. Greene £J;7>* A. S. Tischler, 1976, Proc. Natl. 
Acad. Sci. USA, 73: 2424-2428), NTERA2«(J. Skowronski:fc £7JM. F. Singer, 
1985, Proc. Natl. Acad. Sci. USA, 82: 6050-6054), SH-SY5Y«(L. Odelstad 
et al., 1981, Brain Res., 224: 69-82)$?#W£*lSo 

(BIAcorettSOfc^)o ZtlbVXt U-->^tt, 3 > \Z± h U * * h i; 
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mil*. Humanin cDNA ^P->C43»S N V642I KP?lZ£2>mj®tt&7>#3 

mm**. s*soiBfli (-934^600; lmuommt Humanin orf ®mw 

©M£*foSU ZCDim&m* izMLXmm^^tzo V642I APPCl 

J^fji^fta Fll/EcR m©iiij^i3ttt£*ft6©*Si4£$fC^1-o 
Fll/EcRi«Z V642IAPP h*"T-5 pIND (Ug) t&lz, \jig(D pEF-BOS $ 

fc&€tl-?ft©DNA$f>i-£=J- £ pEF-BOS ^3^Flh7>77x^ h U $tc 

&«iJ^LfeopEF-B0S §h7>^7x^h Ufc«^ft-€ t ft©DNA#rM-£ h^> 
^7in Lfc«£©P^ «?E«(titWt3Wit^MA J feofcjl^ N d©DNA 

=f * -f XrStt#£ o d 1 4 o 
13 2 tt N i*^V ft* V642IAPP©&3§££3»iSi«5E&;: 
DT63 h DT171 tru-XDjfomZjjktmX'&Zo Fll/EcR«£ N 
-fV>fil#S V642I APP h'tmz, pEF-BOS^ DT63, £fct*DT171 (DT63 

£D171& pEF-B0S{3^D-><fb£tvt^-3)£ ^>77i^ h UPonasterone 
(x**Wy» il^ofeo x**V V>M4frfo^^il*iS^Ufeo x 
^-fV>M© 72 \-Vrty7)\,-Wm7v*.4 \L&*)Wfflt%.WL 

•To DT63fcDT171«^l£^£ftT^So 
0 3lix FAD»fi^©«3St:<k»)8l»$n5#jfiilBlia5E(c:*{tS DT63 ^D-> 
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om^^tm^^ho nWmiZ pcDNA %.tz\& V642IAPP, NL-APP, M146LPS-1 
^ $b<tt N141IPS-2&zi-Kt-5> pcDNA£±t£, pEF-BOS (vec) £tz\t DT63 
^□-Kt-S pEF-BOS §h7>77i^K 72B#F^#Ufeo «?E£Hj^ 

iiLfch7>77x^^a >©*£H©TO±S.D. 

04ii, FADitfi^©h^>X7x^^3>^J:S Fll «©«5E£:fctt-5 
DT29> DT44^ :fcj;tf DT171 7 u-><D®)$k*7fktmX'&Zo IH 3 fcHtHKx Fll 
,M3 pcDNA V642I APP> NL-APP, M146L PS-K % b < & N141I PS-2£ 

^-h't-S pcDNA tmz, pEF-BOS (pBOS) DT *7U-y*zi-YtZ> 

pEF-Bos^h^^x^^^ h u 72mm%mvtzoMMw,ith >)M>7)\s-mmT 
v-b<iiz&t)M7£vtz 0 vmtduumi izmznx^Zo 3-D<Dmm*mmz 

ft o tz £ Z 5> s<—y-)l&MMW,<Ditm( b ? >7s 7 * 7 i> a UpcDNA+pBOS 

) (i^ilUTlMfco |Bia©|imtt{J>^< ilt 3(HfTo^o 0^©ai7-A*-©^ 

31&ffi&¥±9±S.D.£3|-ro 
0 5« x FAD5ife?©^(Icfcl9a«$tlS#^«^45(tS, Humanin£=! 

-K"TS K pHN ©Sft**^f HtffeSo Fll«{3^^^^- (pcDNA 
V642I APP>NL-APPsM146LPS-K& L < & N141I PS-2^3- K-fS pcDNA 
pFLAG £tz\Z HN fcu-K <T6 pFLAG (pHN) ih7>77x^ h U 72 

^ra^#tfc 0 MmKZhVAyT-fr-mviiTytjiz&bWMLtzo mi*3® 

(D®iLLtzmmm%<D¥-it9±S.d.Z%to 

V642IAPP(3ct DSf^£ft£#*I*MO;::ktt^ pHN£h5>>;*7x 
7 h bfcFll»A^©^#±rf <Dm\®m*7fit®T:&Z 0 FllMc pcDNA £ 
fcfcfc V642I APP&I3- FTZ pcDNA $lfllri##«TT* 3 mm h 5 >^7 h t 
, 18%FBS£^t? HamF-12 2 MJgjl LfcgL CM/Fll-pHN (CM/pHN), CN/F11- 
vec (CM/vec)> £fctt#rP&Jg«l (18%FBS&^i?$r U> HamF-12) -?r67«tg# 
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is?E£«Lfco m\t3®<D&$.Ltzmmi£m<D¥®±s.fi.*mto p<o.oi \t 

Student © t £3 „ 
0 7fclU pHN£ b^V*?** h LfcFll«©^#±^(3^£tl3 HN sKU^ 

protein) fcJ:lF**±i» (20/zl) £Tris/Tricine4>«m&i&8L JnFLAGtfCtt 

zm^tzj hzn^tzmmttt ( i : h7>x7x^>> 3 >*L<D 

«; 2:pFLA6*h^>^7i^ hbfeifflJS; 3 : pHN£ h^>^7^i^ hLfe 
«)o €©^*;M±s pHN, pHNG, il£l;J:pHNA£h7>*7x* h UfelM 
#±«*H«t:»«fbfeie*1?*a 0 *©3 U->lt««±i'PCtStL5 HN 
tfy^T*^ p'CD*>f I^LfcIgO sHN-FLAG ( 

MAPRGFSCLLLLTSEIDLPVKRRAGTDYKDDDDK : T^ti PLAG*£0 (BBai« : 6) <7M 

^■TH^ftSo FllfflHBfc pHN, pHNA, £fc&pHNR (L9R HN^n-HfS pFLAG 

Tsi*)i : M(Dis?i-)\/mmmfrwmv£z*tm-e$>z>o egfp cdna (i/->2 

), HN-EGFPSfi^cDNA (U->3), gfcli HNR-EGFP cDNA (U->4) £F11«£ 
[>7>77x7hU 72«^{3«ffitB^ CarrV^^, 10>ug/U->) £fc 
(itg#±*?f (ST/^;i/, 20vg/V-» ^InEGFP/KU^D-^^ln;^ (1/2000 
) *<tVHBP«g^©iC7-9-^IgGmfl: (1/5000) fcffl^fc^ A7 7*D »y r£ J; »)J§?*fr 

E9«\ V642I APPC«fc»3B»^n*«i|IiWia5Efc:*lt*, £J&HN (sHN) 
^©WJSWfl^O^&^-riatffeSo FHttC V642I 
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pcDNA ^h7>^7x^7hU m*ftm%.(D sHN (tg*© HN) mm&^ : 5) 
, sHNG (S14G) (SE#J#^: 8 ) N sHNA (C8A) (Sc^'JS^ : 9)> CSZfrLtz sHN © 
(C8-C8K fiV C*© KRRA £ AAAA KBJfcbfc sHN ( 
KRRA21/22/23/24AAAA) (K*!]#^ : 10) Tffflll/fe. |>7>^7i^>3> 72 
l$M&{^ h'J^>7';i/-Sf|»7 , y-b-fC«fct)«BI!a5E*«^Lfe. 3HJ©&£b 

01 Ofeu M146L PS-K N141I PS-2, SfcJi NL-APP K,fc D»*3ft**M&ffl 
HS5EC*t** sHN s sHNG,£fcli sHNA©^^^-T^^fe§ o 09 fcI^IfilHsM146L 
PS-1 N N141I PS-2 N NL-APP cDNA h bfc Fll fflM3& % 

«8*&iftl£© sHN (tl*© HN) N sHNG (S14G), £fcfi sHNA (C8A) SlLfe, 

mfeLtzo 3[5|©«&&bfcfSSfc©¥$±S.D.£*t\, 

1211 lfct FADitfi : F©»3Rfc:«J;t)SI«*na#lgi(fflJ!St:*»-5 pHN, pHNG, $ 
pHNA©S&*^-r0T?&a o FlljffllSk:?g^^^-(pcDNA)S*:tt V642I APP 
, NL-APP, M146LPS-1, b < « N141I PS-2£=i- h'tZ pcDNA t^lCx pFLAG 
£7cli HN *3-KfS PFLAG (pHN* pHNG, i-fctt pHNA) £h7>*:7x*h 
b 72B#P^g«t7co«5E^h';^>^-»T^-b^^cfc^«iJ^U7co 3 0 
©&& Ufc20fc©¥i9±S.D. S^-To 

Ell 2B\ ^'JW^Ut-b Q79{3j;DII^#n-5#MJlS9B(c*^5 
HN43<fcV*©«!jeW»#i*:©Sft*©^JD*^-rBI-e*So 0li£T 3@©3&AL 

A: x^^v>ti«$n5 Q79 ©S8S£ «fc 0 §1 3ft£*MI«lll&E£ 
pHN, pHNG, pHNA©»*©^JPo Fll/EcRlfflflStC, x7^V> 

B«Si Q79S§51:7^;U (pFLAG), pHN N pHNG, 

L<<± pHHA&h7>;*7x*hU V>#*T(+)*fett*#ttT(-) 
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B: x/7^V>t-i#^^ NL-APP, V642I APP, M146L PS-1, g-fett N141I 
PS-2 ©M(at)5l§ie;^ti5W)iS5Et:*l^> pHNO=r h7>X7x^ 
^3>ia§flWJMo A ^|lJl:^T-s Fll/EcR *fflBSfc x x/7^V> 
g§#MFAD«fe^7^* =• K£:«l3, pFLAG pHN ^h7>X7x^ 

C: x^^v>-e^^n-5 Q79 ©ggllCct !)3lt&C:£tl£#MJ!g?E£ 
sHN, sHNG, £tz& sHNA©^©^$0o Fll/EcRiM^ x^*W> 
gl^S Q79 757; K£ h7>77i7 h U 1/*M© sHN, sHNG, tfctt sHNA 
^©ftxi?^>f V>#ttT(+)*fctt*#?9£T(-)"Tf««Ufco x:^y 

fco 

D: x^^>f v>*C88#$nS NL-APP> V642I APP N M146L PS-1, £tz\Z N141I 
PS-2©^tctt)^l$^C^n§#MIS5E{3^^?)> sW®GM1£WM®%:o C 

kHusfeft-c^ Fii/EcRiMiiat, x.**w v>mmmmMfc?77z$ y*y^ 

T(-)T-tg« Lfc.i^ *W V >*ttSM#©72l$ffl&£«llllS5E& r U >7;u-# 

a: &mmmmm&Q>$mz& ^mm^mnmmmt\zm^ phn©^ v 

7>^7^^7^3 ><D®m<DiZl® 0 Fll «^ ALSMg'£f| S0D1 (S0D1 © A4T 
, G85R, £fctiG93A^J|ftO ^ZI-KT-S pEF-B0S£, gg^*- (pFLAG), £ 
fcli pHN h7>^7x7 h bfcolWES: r y^r^HfcttT'y'te'ffc 
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b: kimmsodi&mfo<D&mz&y)mmztiz>nmmMmz#tt^ shn, shng 

> g-fcli sHNA (D®m<D>Kmo Fll mmz, A4Ts G85R, ttz&MM S0D1 £=J- 
r*f* PEF-B0S& h7>X7x^ 100/zM© sHN N sHNG> sHNA « 

lit •£©&> MM$z* v v^>7)v-®myymfc£*)m%.Ltzo 

sHN (lOnM, 10/zM)> lOnM sHNG, £tzi* 10^M sHNA ©##T£7ci£## 
ST"? 25//M ©A/? 1-43 T- 72 RMlbfeo A/91-43®S©l»&16B^imc, 
la^LfeftM^cDHN^U^r^ Kft 10»LfeoAy51-43©^liOlix 

<D^^m^b,±utm^mmosm^tzitsWkt50M^(Dkj3i-43t^tsmm 

(no treatment) ©«&tSHL£o mmommZ'ptJi < t^3]sl^\ ?§JIt£© 

&^^ntzo 

mi 5(±, k/3iz£bmmztizmftmmwm<DMmmz&bz hn©^m^^ 

tmx~$>2> 0 ®ft%mfcnWm$:. H^Lfciig© sHN, sHNG, sHNA © 

#£T£fcli##£TT- ©A/?l-43£» Lfco HN^U^^ K©^att 

H 1 4 i:|5l«HfTofeoA/?M©«*^72^^(3«?E& h u^>^;u-^ 

x 10>uM sHN £tz\± M«&©#£T£fcfci:##:£Ts 20//M 

h*+M Kr*72rai5i^(;Mbfeo mm(Dm®te'pts:< t%2®m\ mm 
fe<D$>zmmzmtzo miz3®m<k&Ltznm<D¥#>±s.j).zmto. 

m 1 6li, A/?(3ct 0^^tl-5^t&#WiS©lffl^{3^^S HN©$jlH£^ 

EI*Lfcitj£© sHNx sHNG, Ztzte sHNA ©#£T£fctt## 
SETf 25^/M ©A/?l-43£»bfco HN* 'J h*O»li0 1 4.t®miZfi 

■otzo k/3mmmi&cD2^ 48 s £tzi±72mmmzt%m®tp(Dimmzm%.\stz<, hn 
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mi 7 & s a^i-43 t&bmmznztottmmtof&Gmtmt&ttz hn ©$ 

St#»J&£s0^L-fc«iMjg© HH#U^r^K©#49ET*fctt^?SF4£T-e 25/zM 
©A/?l-43£iiflDUfco HN^U^^K^iDJiiai 4fcN«tfr^feo A/31-43 
mm<D 72B#|ig&£ Calcein-AMT'^fe^^fofeo Ai?|Ib%^»ilS ( 
no treatment) fcSSSflLfco «BflS©H*(tsm^tt^«T^5C: a&^-To ft 

to 

B^Ufc«»**CD HN^U^r^-K©#«ETSfcli##«ETT- 25//M ©A 
/?l-43£»Lfco HNtf'J^X^ K©«tt0 1 4 ^PJtitZfir^fc 0 A/? 1-43 & 
g© 72 B$|B|&£ Calcein-AM 7?lfefi%f5V\ m#&j&£»J;£Lfco »SttflI© 
Stft&Jgfi 36960 (unit/well) hftJf£*U *>MU5l^fco ntiUD 

nm\t'ptji<ttzmm\ wma>&zmm*mzo ®\±3®<Dm&Ltznwt<D 

Hll Bit, b F©»^3&lHa4>'r0HNiRNA©5gm&^^¥Jl'e*5o b hftft 
©tf'JA-RNAtfXDy h^n5fe^-hl3K*fWUfe^>5 L -b>XHN (a), 5'« 
JSfcn- Hf 3 lftner (bK £fc(iDT77(c) £:7D--:7*: l/OW 7W>f X 
(1:1H, 2:>Ms 3:#fc85> 4:*8§, 5:«, 6:JMt 7:^ 8:flFMk 
10:MU 12:»Sil)o (d) teHODS'-h^ 0-actin 

tr>Xny h £tTofc*gj|l£^ to »J©^(i^S^ 

0 2 Ofi, Vi>Xljai»-C©HNMR»A0«3S*^-r¥K-e&So v£X©a^&2§ 
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^eifttBbfctfUA-RNA (2#g/l/-» ^1.2°/o7^D-7m«IU 
7uyh&. ®m.\stz.T>m>7M (£±) £fc&/?-actin (ST) £:7d- 
:/£bT;W7U*^-e-:i'3>*fTofc (l:JBk l-MWk. 3:#tti5x 4:f*HU 
5:|$J1 N 6:W§& 7:ffFfi&s 8:/>JJ§, 9:1, 10:jgj£ s 11:0)° 

*l*fc^G#©tf 'JA-RNA#7Dy r£ftfcS/-b (l.'iillv 2:ft9tgt 3: 
4:&gi3£, 5:/hJBU 6:JW) £> «»L&7>f-lr>^HN (£±) Sfctt 
0-actin (ST) 7o-^M7'J^X^tfe. ^- M"fjT-fiA<J&Jt$#*t- 
«t -5 i^U^IH b§©WE&#©# U A-HNA* lx->6£»i& UT >W ^ 

0fcfc V642IAPP(3cfct)^^n§^TO©«5E{3*^5HN^g|aif*: 

FlUWflSC V642I APPcDNA §h7>X7i^hU 72B*IHI&fc:iRMS5E* h 
TVl/H^T * -b >f (3 J: b Mfe b fc» £±©;1 * 0^ b fe «t a &N*$8}& £ 

HMcDittMems^-ro £±©^*;n^ m^bfecta^ an2 hn©c*^&* 

B2 2li % 4 »© JS & SFAD3te?£ «t 0 51 3ft3tt1Sm?E£:&tf -5 
AN3 HN£<fcrj HN-17 ©$Jlfl£^-f HT-&£ 0 10,uM ©AN3 HN^feii HN-17 © 
#£T£fcJi##£T> FllMt V642IAPP, NL-APP, M146LPS-1, £fcttN141I 
PS-2cDNA£ l>7>X7i^ h U 72B$Hfj&K: h U </1 > 7))/—Wfi&T vte'(lz&t) 

(V642I APP, NL-APP, M146L PS-U £fcfctN141I PS-2 cDNA) fclaj^HCb 
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bfco r no Txj (iFADjSfe? £ b z> >7 7 m 7 */ a > bT^&t^«©*gj|l 

flS5E{C^"r§ HNG-17©Ala»g|#: (Ala-scanned HNG-17) <D%)m*mT mx*&% 
o lOnM ©Alag&£tlfc HNG-17 ©#£T££li##£T, #Jftig##*I£ 25 
/zMc^Ayffl^T-^S {tE±A^)V) ^fettFll«tC V642IAPP, NL-APP 

, M146LPS-U $fcl*N141I PS-2 cDNA£ bv>77x7 b U 72 

g& HNG-17 X'Mfe?£T>*3j-<<X®m®&lii*'tT-otzo g&£S«i£7*7 7© 
T(i^bTV^„ ^ft^ft©Alag&#©7^ISIE?iJtt, JlI£K?iJ#^ : 2 5~ 
4 ltz^tfeo ^Jx.^ £±^*MC£VN-Cx lOnM© ARGFSCLLLLTGEUDLP (T$l 
£§l^*:AttP;tp£m&£ftfc). (§H?U#*f : 2 5) ©#£TT-#m;ig##Jf££ 25 
/zM k/3 1-43-^72^1^ a ^- h bfcii£\ ifcEWE©^!* 75.3±4.4% (3 
lp]©3f!b^t7 v c^©¥±a±S.D.) X, h/3l-MZ£Z>4 >Jra^-i/3>l:fcl^ 
tt?E©l:b¥ (76.1±4.7%) hlpf^-C^^fco lOnM © HNG HNG-17 ©# 

ftTX-nm* 25/zM A^l-43ii-f >*a.^<- h bfct§£te\ ^^©JtW^ft 
**l 29.3±0.9%£fcli 28.8±1.3%-?fctK »J&MH^:t£«5E<Dit^ ( 
30.0±1.6%) h^T'feofeo r n0 Tj liFADite^fc h^>7 7x7^3 >bT 
^&^«U& rvecjli£^77-£ h7>77x7 h UfelffliSs r n0J >J ^7 

±S.D.£^-fo 

M2 4<i N HNG^S^^Cys^flfeCZ^y^Hg^bfeHNG^P^U^^ K©*ffl 
±;S*;P : Fll«£^©g;g;. ^fcliFll|fflJIS(CV642I-APP cDNA (l/zg) £ h 
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-X^mttmLtz) bfeHNGgatfy^T^K (lOnM) (D^tM7:mm Ltzo 

5E©Jfc*&*l£bfco r no Tj li h 7 >7 7 x * ^> a >& U I"vecj (i^OpcDNA 

fe^bt^o >"Cj fc}:$i:fci:©HNG£il<r (iE^Wt : 8) 0 rAjttHNA-Cfc* ( 
9)o l"Dj - ryj %^<Di£\)^71-YV>TKJWWm\^ JBfcEfll* 
^: 4 2-5 9(C^^o iNBIia%0it^CDffi{i3lll©$feiCDll^©¥J9±S.D.T-^ 

cfife/^;!/ : FllM£*©£ £ x *fcfcfc ljagOFADJlfe? 
K595N/M596L-APP; M146L-PS-1: £tt N14H-PS-2) ^7>77i^ h b 

N c8&s^ufcr^y^a*{-g^bfeHNG^P^y^.7*^ k (ionM) ©v^ti> 

-f C«tt)l|fflJia5EOlfcJ|t*«JSbfco r no Tj li h 7 7 x ? *>3 U r vec 
A»©HNG^HjJ?y^r^-K (lOnM) ©SET*. 25^M©A/?l-43 T^Lil bfco A/?J& 

3 0©a4©HJ»©TO±s.D.t;^bfco 

Jfc5Efc#*3 AGA-HNG (K*JM : 6 0) ©8&HI&7B <rilT& 5„ «^3&»«© 
AGA-HNG©££T£fctt##£Tx 4&lttJg#Mrf£& 25//M©A / 51-43T*M 
;i/B)t-S*\ SfettFliawaC V642I APP. NL-APP N M146L PS-b $fettNl41I PS-2 
cDNA^r h 7>77i^ h (yt*;i/C~F) U 72^P^(Z h V J\>7fy~-&faYv 
-kjiz&io MfefZZMM b tz o A/? £ ffl V a fc«Jttt&**M£©25«(;: 
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hu-j),£[sxm4t*m&<D hng zm^zmmon&zfiitzo f*no tj \th? 

>*7x*^3>UTl^&VMfflia* TpcDNAj li£^7 h ^ >X 7 x? h L 

to 

V642I APP cDNA JiWiiijI3$£*x-tV^ (Yamatsuji, T. et al. (1996) Science 
272, 1349-1352) o PS-1 cDNA O M146L£M#:fc <fc7J PS-2 cDNA <D N141I ^Hfr 
I3u Peter St. George-Hysloplf ± (Sherrington, R. et al. (1995) 

Nature 375, 754-760) N ^cfctf Luciano D'Adjni off ± (tfolozin, B. etal. (1996) 
Science 274, 1710-1713) X^mm^tiTzc *H«JT-ffi^fc±T©FADjt£^& 
pcDNA ^.7* — (Funk, CD. et al. (1990) Proc. Natl. Acad. Sci. USA, 87: 
5638-5642) iZD- K^ftTl^o S0D1 cDNA <D ALSW^^ft (A4T, 685 R N G93A 
) (Takahashi, H. et al. (1994) Acta Neuropathol. 88, 185-8K pDN- 
E/G5H-Q79 it, Ztl^tl Shoji Tsuji1#± (Niigata University School of 
Medicine, Niigata, JapanK Akira Kakizukalf ± (Osaka Biomedical 

Research Center, Osaka, Japan) J; t> ^fll^ftfco 

Humanin £3- YtZ>7?X K K pHN IS, HN cDNA £ pFLAG-CMV-5a^i7^- 
(pFLAG) (Eastman Kodak) D Zu-->7V-< M:}fAUtil Ufc 0 
fc*> s pFLAG-CMV-5a7*-7 7 ^ h*£ EcoRI Kpnl T'TOU HN£zi- K"T5 

(5' -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTACTTTT 

AACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC-3'/BB^J#^ : 1 ) £7>^:* U 
3 7 7 l>*?- K (5' -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTAAGAGACAG 
CTGAACCCTCGTGGAGCCATGGTG-3' /BBfllOT : 2) §7^-^>3>bfco :©7*7 
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Ktts FLAG* 7* (DYKDDDDK) #C*^(3ii£bfcHuinanin#l)^7^ Y*%ffi 

^HHN£3- K"f £ pFLAGT-^X^ H (pHNG:J3«fcVpHNA) \*. pWfr<o Quick 
Change Site-directed Mutagenesis Kit (Stratagene) £fflV>Tl^L7co S2?!J 

i±* «i8«afiK5Uiteeastj;o«Bi/fe.Hif-BBFPr5^$ k ©finite, s?hn 

95°C3^TT--'J >7"£1i\ pEGFP-N3^^^— (Clontech laboratories) © 
EcoRI-KpnlSMfcH T4DNA5>f ^-^lli ^7*n-^>^b7c 0 ^-f&HNtfU 
^7*?- h* (sHN) lB&Vmm&&\stzGl&#i)'<'7*- H*95%fiU:£»«Ufc%0 
feffl^fco (sHN) fc«fctm©&oj(HB^HN^tf U ^7*^ Ktt 2«m© 

A^&»*> &»A LT Ufctf, if t £ * *StttJ3 ft fc«JR#ft &ftfcoiftFLAG 
iftfrtt Eastman Kodak (M2^7 7 u-±)Vffl£, Cat. #IB13010) fr^PA Lfco 
A/9 1-43 BACHEM (Cat. #H-1586) J;t)iALfe, ^<DUM\t±xnmm\ZX^ 

pEF-BOSlcn- K£*ifc$63BcDNA7'f 75 •J-tt.flf^ffiCDitf'f 

t> ^K«kOffl»mDT?*scii:*»flm^nfejs#©i«taBi- (list) 

tKUA* RNA^iflaiUT^tfco #UA* RNAtts NotISHft&^fcafc&* U :JdT7* 
7 f •7-^ffi^^-C^fe^ Ufco-*$IcDNA{3EcoRI-BstXlT^7-^-7"7 -f V- ( 
5'-pGAA TTC ACC ACA-3' ££0* 3'-CTT AAG GTGp-5' ) $7^^-hU Not 17? 
Mbfeo ®#^DNA£^7c^ cDNAIi pEF-BOS © BstXI-NotI &\fr£.7>(>f 
-hU xi//; hD/J?l/-5/3>fc«t») XL1 Blue MRF'tfc^ff&glUfco ®tt 
?J 7? Z%&vmxmfr®¥®V<i XltZMtl 3.2X10 6 cfu/16ml 

0.9kb Tr&ofco 

FllflHJIS (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 
3499-3503; Yamatsuji, T. et al. (1996) Science 272, 1349-1352) 18%7 
^«Tt(FBS)43 J; Vlfi&fcJt tr HamF-12 tgtfeT?^# t fc„ 6 7 x ;i/ 7* 1/ - 
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h±(3 7xl0 4 /«j7x;i/©FllWS«t^ 18% FBS^r^t? HamF-12 t^T* 12~16 
mm%%Ltz'&, FADJte^^D-Ff ^7-7^5 h'£s WZ-D-h'tZ??*^ 

h* (pHN^) tttd, ^7i^^a>ia()jfill0#MT3fflF7>^7i 
7M (FAD cDNA %I757; K lug. HN cDNA h' l#g> 

LipofectAMINE PlusiSH 8>ul), 18% FBS£^t? HamF-12 «2« 

#bfco €©&igtt»£ 10%FBS£^t? HamF-12 tgftlZ^&bs £ £>£67II^t#li 

bfc„ h7>7 7x^S/3>^?>72^r^ h 'J^>^l/-»T-j/-b^fZJ: 
W^E^^LTco ^ Mtfy^r^Kfcffi^fcfllit-etiu Fll« (6£x;b 
rix-h±-C 7xlOV>x;i,) {3«^#«T-e±IBi:|p|«|{C FADSte^£3B# 
F^7>^7xi7fU 18% FBS£#& HamF-12 tg%T»2^^#Lfc^s 

HN Yhmz 10% FBS£^tf HamF-12 tgife-? 5 67B#figt£# b 

s h '^^^-^T^-fe^^cfc !?tt?E£?i£b7£o S0D1©ALSM»£H# 
cDNA %|r)#{I h7>77x^ h U €©#^#^©SiJ:a$:fifofeo 

pHN£ h?>77i^ h bfe Flltt©iS#±?S (CM/Fll-pHN) $r^^7ctot(i 
s F11WIC pHN *Vtit7 *2>s3>1 l ZX$imft&&l : '?:3mmh7>X7 jc? 

M (pHNl//g s LipofectAMINE 2>aK Plus|£|g 4^1), 18% FBS£^ir HamF-12 

t$m-c2mmt%mLtzo zvmm* io%fbs&^£? HamF-12 tgitt^giu 2 
bizmmtgrnvtco o©^t^iMiibt cm/fii-phn tbtz 0 

CM/Fll-vedi, pFLAG£r h v >X7i £ h bfcFll«7> ?>|5j^t LTPM bfco 
CM/Fll-pHN, CM/Fll-pHNG, CM/Fll-pHNA ©-fAZ^oy hfi?#rT-li, $ 

M»Lftl^ieiC7Dr7-tV > t tf^-TJ 7^;u (Boehringer 
Mannheim, Cat. #1697498; 2ml©3S@7M;:l^£i§7> U TO© 1/25 g£Mb 
fc) £J0;Lfco «©^-<-fe- hfcflH^ hJ 7tiy hMtirT'lt, M&PBS 
T"2®^b> W/jLKDK^i/zLj-j VyV^yyT- [lOmM Tris/HCl (pH7.5), 
ImM EDTA, 1% Triton X-100, &£7j? m/50m\<D7UTT— tf > t If 

*M?8bfco 2[el)f^il!^bfcms «©** ^x*- h£4°CT' 
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15,OOOirm^l0^3a't»U±»*Tris/Tricine^;i/«lR*ttL'r-f A^^ny b8? 
flfKttbfco Tris/Tricine^;i/mm^i&ii, WB&iBtf 3ftfc«fc"5 fcfifofc ( 
Schagger, H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179 

)o 

Fll/EcR/V642I x£^>f V>8t?»S» V642I APP #ggt7^* 5; KScfflU 

Tiilfe. 3-1% Pkftm^*- pVgRXR (Invitrogen) £ FlllfW^AU 
■Ztilzffii < Zeocin31JR(i J: 0 N x**V y EcR fcUfV'f KXSgfl: 
m©Po#£$j£fc^JS63i1-£ FllJSffllia (Fll/EcR«) *«4bfc. 
Ox-tmy-sfo&WM&mtZ pIND (Invitrogen) C V642IAPPcDNA 
£#AU FU/EcRfll&£ F7^7i^ h tfe^ G4l8M^£fTofco 

Fll/EcR/V642Hfflflg$:^D-n>^bfcoFll/EcR/V642I«(i, 18% FBS 
fc!ft£*jjl££tt HamF-12 JgflfeT-tg#bfco x*^>f v >mM(Dmlz, tt£ 
10% FBS^T-e 24 mm^mLtzo %<D'&, 10% FBS#£T?«MS£*i«fcx* 
*W V> (40#M Ponasterone; Invitrogen Cat. #H101-01) ^^jPUfco x£*r 
^ VVMtOfcgUTs &Fll/EcR/V642I Wt?«5E^^0> ±M*©*ffl 
flg^©lt$«ra^ 72 H#ffl-C 60-70%, ftL9ft 96 B§IH-C80~90%£« L tzo 
Fll/EcR/V642I «©M (cRJB&fltfftiU B'miEfs£ti-t^3 (ffl^^^S-t 
W000/14204#^) o 

x^y-f y>£fflv^c Fll/EcR«CD^T'«>Fll/EcR«^6>i7ac;i/7-U- 
htz 7X10 4 /*x;i,-C»S x 18% FBS£^t? HamF-12 tgifeT- 12-16 HOTg#U 

Sh* l//g Jfli»*#«TTf±l3i:P»»t:3l«IBh5>^7*^ r Ufc. 

18% FBSfc^t? HamF-12 iSffln? 12-16 B#BBig*bfc8U fflfi&lOX FBSfc^tf 
HaiP-12gJfeT2l$IHi£*U x£^v> (Ponasterone) Ufc ( 

40/*H) o x*^ V>t:M^72raT*©«?E^i|^Lfco HN # 
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h7>X7x!?M, 18% FBSfc^tf HamF-12 igifeT- 12-16 B$IHJg«U 
ftlfiO HN #U^7f-Kfc 10% FBS£^tf HamF-12 JgJfe-e 2 #|fflig#U 40 
//M CD PonasteronefctgJ&KMbfco x^y^v>«WF^©M 
£ N h V^>7)l-mffiTv*'({Z J: t)«iJ^tfco HD/SCAM* Q79 cDNA fclsHi 

SumitimoBakelite) &m*<\ Jfil^#«Ti5«fcU c N2"9-r >J p< > h©#?£Ttx Jgl 
Buia^^tl/fei otfTo/c (Eksioglu, Y. Z. et al. (1994) Brain Res. 644, 

282-90) o z®i5m\z£bmmLtznm<DMm±>v8%T~$>-ifzo nsibfett& ( 

1.25xl07£x;i,, 250^1^%/^^^) fcJU lOnM^felilO^MCD sHN tf'J^r 
^K#£T£fcfc*##£T-£ 16 l$Mri/-f >^ra^-h*frl\ |5j bStJg© 
sHN^'J^r^KO^aTSfeti^ffiT^ 25^M© A/31-43 "C 24-72 B#M 

a>si-43 tc«fc*«awa<z>«iaji»:(Z)«t-5tff ^>feo £1\ *^tgtfe©^* (125 

Atl) £}§Tfco fb^ 50//MCD A/51-43 fc$fe£*bfciifle© sHN Sr^tf^tf) 

-eW^ifilfS^ffi^Jtfecm^^^t!^^^^ >*'bT5i$bfco 2OO//10W 
Mttlc 50^1© 0.4% h U^>^;i/-M (Sigma, Cat. #T-8154) fcJD* (M 
ttft 0.08%), SiBTfiI-&bfco hU^>y;i/-M^i!3D^TA>^3^l*ltC. % 

fe^iifeJttiiastHRLfco ^n*at:«Bia5E©Jt**ft^-bfc [ioo-«£#^ 

(%■)]• LDHTy-fe*^ WS££^§tbfc£% 6 Ail£tf ^bT> ( 

LDH-Cytotoxic Test; Wako Pure Chemical Industries, Cat. #299-50601) 
V^Tff^Tco #;u-te^ Pm&ffiZtltz&olZLXft ofc (Bozyczko- 

Coyne.D. et al. (1993) Journal of Neuroscience Methods 50, 205-216) o fBf# 
(3 tt N 6 ai M © Calcein-AM {3' ,6 , -Di-(0-acetyl)-2' ,7'-bis[N,N-bis 
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(carboxymethyl)aminomethyl]fluorescein, tetraacetoxymethyl ester; Dojindo, 
Cat. #349-07201} £#Jf£MJ0U Calcein-AM Mm& 30 ftU±mMLZfrt> 
m?b (ex=490nm, em=515nm) ^m%mm\z £ t)H?§IU *-*-lz 

ti&, 100% h U^>^;i/-MtcM^tSffiiiLfeo 

iSLTfr^fco i^ltS?*f-C(i Student (Dt&fcZft-ofzo 

y— tF>7*D hg?*f©fe46©^U=f7^ K<Z);6fctir*iI$te\Renaissance 
3' end labeling system (NBN) ^m^X^ — Xi-^iC^^^^Vt^-VJlY^ 

>z7*?—e (TdD tz^fTofco -f&t>*K iswivyn-ytv^ztu 

lOOpmol© 3'-[ 32 P]-dATP (185TBq/mmol, NEN). £J;7j< 36 un i t ©TdT 

^37°CT-3o^-f >*a.^- h Lfc^ ra^n^^- titfjmm 
\z&*)frMi,tco zammzk*), ixio 6 ~5xio 6 cpm/yui (Dmrnru-ytm 

btltzo rn-^/BV^T^-kV^HM* 5' -CTG CCC GCC TCT TCA CGG GCA GGT 
CAA TTT CAC TGG TTA AAA GTA AGA GAC AGC TGA ACC CTC GTG GAG CCA TGT GGT G-3' ( 
1H^J#-^ : 3 % 0 cDNABfrJtfi Ready-To-Go random label ing system (Amasham 
Pharmacia) \Z £ VMMMmhfzo f &fc*>. 50~500ng ©^&£-frfcDNAI0rJt:fc 
£tf 1.85MBq [a- 32 P]dCTP ^'CT^O^ h LfegL «£*i£DNA 

MfrZmmmiz,}: btzo z.(DWLmz& tK *$5xl0 7 cpm//zg DNA (DWM 
7n-7jfifte>tl1t 0 J-^yyuy b#p#ft± ExpressHyb (Clontech) £ffl(^T 

ftitzo t*t>%. rwwry^-f >3>©&, ^©*';a'-rna#7d 

y h £ixfcjgl ( t hiM©/K& Clontech J: *K vr>;*ijffijtt0JR£ Origene J; t> 
A^) *JSUWai»*iXfe7'D-^ (2~5xl0 7 cpm) C18B#|igS*<*tf&o M# 
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[HM 1 ] Human incD|5j£ 

Fii«it E17.5CD7 v htmtmnmt^vxnmwmmm ntgis zmmm 
&2-£Tffi&ztitz. m^mnmo^itmm^^X'&z (piatika, d. et 

al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503) o fritfflfflLififtVti 

S (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503 
)o #&BJ3#&, 3Q© FADJgHjife^-C-feS V642I/F/G APP *n- Y't 3 cDNA 

£ n\wmz ^7>x7i^ ^liita^ app© V642 ^h#©h«&& 

J!MJ!§^£3l£jg£td££JI!UL*: (Yamatsuji, T. etal. (1996) Science 
272, 1349-1352)o*;iT'#*P#tteU Wa&MftZtltz^t V>g§^ (No, D. 
et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93, 3346-51) *m^X, V642I 
APP£f§^T-£3Fll*D->©^3l£*T-^co *1\ ^ZVJVygmfot RXR 
©^#^?ifij^1-^ Fll*a-> (Fll/EcR) £^5£U d©M3 x i**^ 

v>jfo&mm<D®mTizm.frntz hsv yn^-t-izxb&mztiz v642iapp 

cDNA pIND-V642I APP b7>77i^^3>t53t(a 

V642I tf?(D%m*MmtZ>Z\ttfr'%2> Fll«&$£Lfco d©cfc?lZL 
T^:££il7c£n--> Fll/EcR/V642I €©££T"« V642I APP £J5£ 

AjXmLXstz^hK ^^^vy%mz^'ny : T^^^±MZ V642IAPP&J® 

m%^t%z. ttmp&btitzo z ux^n vy&mizmgLT, & 

Fll/EcR/V642I«TM^#^£ft, £Fll/EcR/V642I»*©«5E©i£sf5 

\mm& 72 mmx 6o~7o%, ®jm % m^x^%%\zMLtz 0 

dft£>©$ffll}g£/in>T> D'Adamio h (D'Adamio, L. et al. (1997) Semin. 
Immunol. 9, 17-23) \z J: D mft$ntzy5mz£*mzm^& 6, ^ftlcfgIE£ 
Mz.tz rzrXh?v7zW--yyj Zft^tzo mmzmmZhtz 
y777'J-->yj K£^Tl£s VitoiblZlE'&TmM cDNA^:7^'j-£ 
JurkatMc h:?>X7x*hU T,«gg#©Mt3 £ *) MMfZZmm U *ffl 
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y §frv\ Aoae^t <fc t) B3i*ii*aiiia5EftT> * =f x-r 5 jus* 

©^^y-=>^*K»fe« $t\ Fll/EcR/V642I IMC Pi?li&«3i cDNA 7 

$S3i^7*- pEF-BOS £/Bl^Tfll3JIL&] (Mizushima and Nagata, 1990, 
Nucleic Acids Res. 18: 5322) £h7>X7x^bU COMii'^VV 
■C 72 WfK^au ^^fc^flS/^X^T^ K&HliKLfco d©ti«3(I] 

M^Uy-fXtS 36 ©7>-;7*£#*lg£ft£ 0 ft£>*£^7*;i/-7{£ 28 © 

3©y;i/-7*© cDNA tC;fBU #^0->©i/-^x>^$rffofci^^ C 
<Dy)l-7£mtZ9n->l±®Gt2>i:s 5'®Mi* Wnt-13 ©*D-K*«i: 
*!BH4#fc!K 3'fiiaifcfc 5 h3>H'J7 16S DtfV-A RNA £*BPH$#& »K 
C*i»t7l?>JA««*i#ol535bp©»^BB5y*»e>*ScDNA*3- K l/t^fe. C© 

mm±mtmm^<b we&^tc (an. D->©ia^j*^Lfc©^s 

0->©-5i^^ h^>^7x^i/3>^pIND-V642I APP £3 h7>X7x^ 

hit fh/ecr «©i^y^ v>tctt)B#^n^«^^^t3jqi$ij-r€. 
V6421 tfv£&bmm$nzmv&j£*7>* xtzmmt, mm*24 

7U m<Dtf U ^7-5" K fMAPRGFSCLLLLTSEIDLPVKRRA j (BB9U#^ : 5 ) & J - h* 
75bp ©tf-T^'j-x-Oi^U-A (ORF) (5' -ATGGCTCCACGAGGGTTCAGC 
TGTCTCnACTTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGA-3VSB^JS^ : 4 ) 
tz£<0n-\!$tiZ^2>Zt&nWLtzo *mm&s Z<Dft¥*: Humanin (HN 

) trnvtzo 
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mmm 2 ] fadjus? k & *> mm 2 tis t * «■ a o - > ©itpfrj^j 

cD^*§^to Fll/EcR ^fflflS (EcRfcRXRfc&£j££$B3B"f* Fll*n->f, x 

4) CV642I APP Sn- K-TS pIND £-}§tfH3 h7>^7i^ h tfcii^5s 
x^^V>©*#4T (V642I APP $mm&m T-li, 72J$|ia&Ctt 20%(DM 
»3&«liJBJBftJB£Ufc©fc:»U x^y^v>©#«T (V642I APP £§g£ft) 
T*fi, ^^ttCiftV^iU^r (50-60%) ©««J3S5E$:^-Lfc(ll2) 0 Fll/EcRaB 
JiatZx V642I APP h*-r^pIND^]&nx.s DT63 fcn-K-T* pEF-BOS $h7 

«eiS5E©*iR*Jii)ottii**tift*»ofco cnfctt»BS(»Cx pef-bos, 

DTl7l&3-HfS pEF-BOS h?>^7x^ h Lfc^fctt, 

77if«>3>^t 4o©&FADiHS^ (V642I APP, NL APP, M146L PS-L 

saw NHiips-2) iz&*)Bm$nzttmmji&££.&&& dt63©s&&&«ku 

fc<eiltf*So =&FADitfe^ (V642IAPP, NL APP, M146LPS-1, *tz\± N141I PS-2 
cDNA) fca-Kf* pcDNA ©M-fftfrllAO*, ^©pEF-BOS * Fll Wc^h 
7>^7x^^>3>bfeJl^s72B#F^0^ >^i^-y3>i;^ 50~70%©KB 
MIISJE^Clfc, 3 ©£#££#£ h^>^7x<7^3>0^(i^6O~ 

7o%^fe^7cto>=&FAD3te?$^-rs^fla©xa57>^ h^>x7x^h^72 
«?iai-e«Bfla5B*jei:ufeifcfc«:So fh«£, ^FAwte^niiiju DT63&3 

-YtZ> pBF-B0S£ h7>77x7 Hfc^ «^©W*fiJftMx£,ft 
fco £©££&, DT63 cDNA #4 o©ADjt£^£J; bmrnZtlZMMRT^X* 
* n^^T>^n-±4 XtZZt&ffiLX^Zo 04 fc* N HN ©£@B?'J£^t? 
flfe® DT*n->^±BB*J&^£*^fi!l©DT*n--> (DT29 S DT44, *«tV DT171 
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cDNA) ©&*4^-ToIffl©£K0J&3-h--rs*n->T-&* DT29££l>* DT44 
■C(i> SFAD«fi^K:«fcOSI#*nS«Bia5E©KS&ffll©l* J SK>?»ttfc* s > HN © 
H-ATGI3 H>£#fcfcV> DT171 UfcJu fflJ&JE£7>*:f*-f Xf 3tfUaiiK«> 
t>tltSLtt>itzo Ztlb® 1 ?-*^. HH^H-K-r* ORF# N 4 o©-r^T©FAD 

HN cDNA£ pFLAG ^7*-^77 d-^T' (pHN) U 
V642I APP, NL-APP N M146L PS-l s *J:V N141I PS-2©&*©FADiHE^{3 <fc -5*fi 
MflS^EKftir* pHN ©S»jR*iSgEIH^fco *«3*ifcSi!^ Fll|fflJjSf3*H-3 
pHN © h7>^7i^>3>lt *tt£J3:fcA,i:*$&^K*»?>fr. SFADite? 

k&%m&*mmzi£tc msu z<07>*3i-4xmmt, phn 13 «t t> #fad 
mB^omm&wfflztitcztiz&zbvT'itft^,, &-trfc& % phn©u)^> 

77x^3>lt CMV:7n ; t-*-£J;!>f63R* 5 EGFP©#g?t£^{b 
-?tzZ£ti><b (t=-^#IBS), 3 h7>*7x* hSftfc pHNfcju liJCCMVT-D 

•e^So £*>l^ V642IAPP, NL-APP N & cfctf N141I PS-2 CM A7 7d y =f 4 > 

^:ioT*, #*e^©«3Ht: phn©3 h7^7x^i'^>i5|^^:^^f 

[H«J 3 ] HN ©«^#^ 
H^©j@@T% pHN£h7>7s7x7 Mfe Fll «Bia©m#±?» (CM/Fll-pHN 

) \z\±, V642I APP*^ttFAD«fe^t:j:D»#*n*«Jia^ft*3tCJi|ilwr*iS 
ttiCfe^uJi^lfeo mm%%®&tz\t&®'<? * -TZ&Z pFLAG£ h7> 
77x7 h bfcFll«©tg«±?f (CM/Fll-vec) ©#£T"e V642I APP cDNA£ 
h7>7,7xnife Fll^BflgT»(iig*T-^J!a^^^ai^tlfc©i3*fUs 
CM/Fll-pHN#ixTT?.V642I APP cDNAfc |>7>77x7 h tfc Fll«T*l£, W 
5E#JMttfc*4>L& (06), |iill;cfc#DT*n->£^oTfc«££ftfco 
CM/DT2943j;rjrCM/DT63(i V642I APP t «t I? 8§#£tl3 Fll «©«?E£^£ 
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iznMLtztK CM/DT171 fifllfrjbfc ilftkiu HN£fc& HN£n — YiT2> 

cDNA iP^iSf^ns HN^'J^^h*!^ V642I APP iz£ 

&mmi*KZMf&W,*WMtZZ:t*7ji®\sX^2>o®7i±, CM/Fll-pHN#© HN 
<D&&&jfo&%mUGmfc?m^tzfe%*m bTVN-5oCM/Fll-pHN pHN £ 

h7>77x^Mfe«©7^ft-hi:it HNOfc&fiJ&ttfc^-r 3-4 kDa 
©#-©/•?;/ r-fc-SA/TffctK PLAGi»-&HNCD^J®^nS^?* (3837Da; H 7£ 
33 «fc t>* * * ) C-iU^fe, £ fi£ FLAG St-^HN^'J^r^K ( 
MAPRGFSCLLLLTSE I DLPVKRRAGT DYKDDDDK : TUte FLAG* 40 (B2?'J## : 6) £/B 

HN(i CM/Fll-pHN*£ 8-9/zM©«jRT5^*HT^« 
Zttftifr^tz (S7£)o cn&©»IJ&«U HN li pHN*»?,te¥*n**±»«t» 
lC#i&£*lS::£:£^b-t^-3o 

[Hfl&fll 4 ] HNtt*>^;i/SBail*©iStt*:3- K bWS 
HN iB?iJ©^24T ^ J ^*©N*^©23~24^a(i, ^ 9±frW*\<b&9&!fr1t 
iS&bT^S (Nielsen, H. et aL, 1999, Protein Eng. 12, 3-9; $k%.<Dtz&> 
© 7* d y 7 A <ht tp : //wk w . cb s . dtu . dk/ser v i ce s/ S i gnal P/> £^ & £ ti T 

FUGia^HNt^ffi^flS^Xii-St-rS^M^J^tT^SCh^^x HN© 

L9R £H#, HN©4HBfcgS?-art»&Sk<fco L9R HN^Utt (HNR) ( 

«-e»»bfc^ J3#±fc*Ui4HB$ftfc*r5fc (HI8±)o £©fcjR8\ HN 
iHHJ©S/^;i/K2W*©^»«tttt, HN©-^«ligH»^3iS ftws £ ££IE 
WfSo £fti:tt#J£, HNSE?'J^EGFP©N*^{3^ (HN-EGFP) HN©^ 
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Ztxtz MM(D%m±miZfrW£tltci)K btb i:©EGFPti«^K± < &m$ti 
ttfritz (0 8T)o N*«tHHR*IB'&$-a-feEP6Ptix EGFPRfilU £<#$£ft& 

[SSJS0IJ5] V642IAPPCJ:»)BI**n*liJB5EC*«'*'&J5a BH#U'V7*- 

#&BJ3#f±&{;. HNtfD^^K MAPRGFSCLLLLTSEIDLPVKRRA (I2?iJ#^ 
: 5) V642I APP fcJ: &m$ft*#fl&BU&E£&^T> £©*'J^ 

t*?- b**aena^*»&*p^fe»'&of^ffl*si'<fco fium**: V6421 app cdna * h 

7>77inU 10/zM ©i§rj£ HN * U H (sHN) #ffiTT-tg«bfch^ 

5x V642I APPtcfcOe^^tl-SHB^IiiiJW^WJ^nfc (0 9)o lOnMsHNT- 

*5 0 > 1~10//M ©# »J ^7*- FfflU^T-^Wl:Il,fe» IC 50 fiHiiftlOOnM 

x-ib-otco z\(Dmmt&fr®im&, cwn-?>mwz frwzntz hn # ^jio//m©u 
^ut- V6421 Applet *>mm$nzBfcK&%}mto£.*9fflLrzmnk.-&[sX^ 

«fc V€ ©*ii»SI*i*:©«lfW«)* 

sHN ©iffllS^W«yf^ffl^RW55:-*«t3ftfc:«fc**©-eft 
*©**ttiT Ufe (§9U II ^7"^ K LT S14G (MAPRGFSCLLLLTGEIDLPVKRRA 
: Ti^©GliS^e>gift^ttTV^S;HNGi:^^) (E*J#-5: 8) *Ji§lr*S V642I 
APP £&*)Mmi<tiZMMmztt^ 10nMW.T©M(zi5^T^^r>^=f^- 

-fx«ijR*B»6ii, ic 50 ii^ioopM-r-$»-pfco dtucttLT, c8ahn#u^t* 

(MAPRGFSALLLLTSEIDLPVKRRA : T^©A(iCA»^g^^tlfc ; Whb$f>i~) (SB 
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nm^: 9) 14 100//M $.-C<DmBL££^X, V642I APP Hcfc<5^§#£ft£» 
5Efc**CttliBf ZZtteTZZftfr^tco 8<ft© Cys #figT"£3C £14, 8&© 
Cys HN ©y^v- (C8-C8 HN) ct tm£ft£iiSm/^&»£ftk 

o C8-C8 M<D7>*n± 4 Xf£/8©l^;W4, ^g*© HN £: HNA©>t>F B ^fe ofc 
o £tz, MMtfilZ* HN©C«© KRRA £ AAAA fcB&U&S«# (E9J#^ : 
10) tt, ttc^cD HNjJ<»J^r^KfcPttOf^fflie^Lfco Cin?>©$g^l4, HN 

C^M7] FAD«e?t«t»)SI«$nSiMiB5Et:43ttS HN * >J ^ 7^ K £ 
cfc ©8ti£tt8§g#©«J$&lll 
#13, flb©FAD3tfe-?N ■* fcfcfc NL-APP, M146L PS-1, £4;t>* N141I PS-2 (3 

^DassftaaMSJEttt-ra shn n <&m hng (shng), hna (shna 

) OZhMk^m^tzo mi OiZ^LtzXdlZ, tg*© sHN J4 3o©FADjtfi^©VN 

mmzhzwmmmytzmjfco shnai4 KHUtMs-eoaKc^v^ .^-m© 

FADitfe^C«fc5*fflJIS5Et)T>^=i^-^ XlWoL CtlCMU sHNG (4 lOnM 

wT©itt% #FAD»e : ?fc:«j:*iiejia5E*«iiw-rs^&ai4**tT^fco c: 

HN©f^ffl(4 S14G©fiJfc£J:D 100*»61000»K:i»«)6*l5iI £&^bT 
l^o V642I APP C«fcDR3*£ft£JfflllSftfc#-r«5 sHNG ©f^ffl (13 9) 
•frt^^Sfcs sHNG (4 10nMJ^T©«gT% 4H©gfc3*'f r© FADitfe^t; 

tl%>o 

tmmm 8 ] hn *«t ©«3fi»»*(*:**a"r a^^-©#At:«t an 
^^•;^7 , 5 L h*-et#e>nfc7 ; -^&5ii:i--2)fe^ hng hna £ 

3-Ft577^^ h* pHNGSfei4 pHNA) ©fflj&%9P$J$l£ ^ pHN 
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ttmisXm^tzo 01 lt:^tfeJ:aC, pHNG©3 h7>^7i^i/3>lt 
pBH©»^fcH*K:^ 4St^T© FAD A »)B*£ftSifflift5E*5fc±fc 

wjufeo inttt^saw^x phna©h h^>^7x^i>3>-eiis 

^Ktt> pHN*5«tyfpHNG©^^|5iaHfi4$n, WC^tltl^ (12 7 
) lc*g§fc£-*\ VN-TixcD FAD»fe^t:«J:»3SI*^*iS«BIJia5E*«i»Jb«c*ofc 
o YiHonibtitzZtUb®?-*^ ft£^fc*U^7^F©«?#r 

f§m££8b"t^5©#fte>1% CM/Fll-pHNG (pHNG£ r 7 >X 7 i * h bfcFll 

mm<M%m±m) *© HNGiligii i0nM£j@;t-c^3c:2:£7jsi&b-a^o zift 

C-Sl/Tv'fii./rDs' MW«fC»^pHNG*h7>^7x^ rbfc FllUBflS 
£©tg#±rt (CM/Fll-pHNG) Ctt HNG^U^T*^ £3-*iT^fc ( 

ffrflfcts ijffll!Sl*)"CSg?fa<*tlfc HNcDNA£cfcoTfc|fSi2ftf#3<l£:£^bTU3 

o 

mmm 9 ] hn ©^^^^©^p^ 

W(Dftm(Dtft¥k'&1tWibfr\Z?Ztzto, mz HN cDNA gcfcli HN tf'J^T^ h* 

ffi©»^^-tx^s©Majie?tCctt»e«^n^W5E$rT>^=r^^xi- 

Sd£#T*£&*>£18Kfco 72®©8i!);gb£J$o*y^;i/^ > Q79&, a> 
3->h>m (HD) ^ &3&©£tt/Jilfitt£lfr£i9£ (spinocerebellar atazia; 
SCA) ©K@£&oT<^&£# X. £tlT<^3 (Ikeda, H. etal. (1996) Nat. Genet. 
13, 196-202; Kakizuka, A. (1997) Curr. Opin. Neurol. 10, 285-90) o Q79©|g 

mwnmmfo<DmmK&mi*mz.tz.tifin&ztix^z&5^ w ®%mz 
fii MMimmytzmzLtz mi 2)„ x^^vxa^i^^ 

M Q79 -7^7,K Y (pDN-E/G5H-Q79) £ Fll/EcR «H F7>77i^ h U 
v>©#&T*fc{±*#aET-C#«Si4©K»*ffofco HCWKfc*^ 
t\ pDN-E/G5H-Q79 (pFLAG) fc&fc Fll/EcR flBflSK r 5 >7 7 x 
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>? is 3 y tfcs^fi. >mm£i&& LTMimoitmmmizmm t 

fe (HI 2A) 0 Fll/EcR fflj&lZ N pDN-E/G5H-Q79 % pHN s pHNG, pHNA i: 

<Dm&fc?<DmmizjL*)5\zmz£tiz fii/ecr«©«^& sP hn©3 

>^7x^i/ 3 >tCj;i9^M(3WJ^nfc (HI 2B)o sHN fcfflVNfcH&fcfc 

wtfe, (^9t«fc!5si»**L3iffljia^ttai*!i^n«c^^fc mi 20 o fii/ecr^h 

pDN-E/G5H-Q79 ^7^7inU;l^ 4 *t©FADitfc^ K cfc S 
Fll/EcR «©ij«E£ sHN-fc sHNG tf^CWflJ-T! gS«ft<D sHN, sHNG> £ 
fcli sHNA C^TCiHMt, *#«ETfc*W-*»&fcBi«N x^-TV^C 
<fcoT*i|i&«^#3l£&-£ftfc (012D). 

*&BJ!#tt£fc> MttlKSIftttlflftaMb* (familial amyotrophic lateral 
sclerosis; .&BH4ALS) KHiiLfc Cu/Zntt#tt^-/<-**1t-f K^-f^A* 
— £ (S0D1) © A4T, G85R, G93A «t t) i§#£ft3#JMfiS5E£ 

MfS HN ©«j**H^<feo ^J&ttALSMil S0D1 gfift ©&3i#i*?lifrM*i 
f»Blia©IBllB5E*§l&jec:Tri:v>-5WSaco«^ (Rabizadeh, S. etal. (1995) Proc. 
Natl. Acad. Sci. U.S.A. 92, 3024-8; Ghadge, G. D. et al. (1997) J. Neurosci. 
17,8756-66) t-WLLX. Ztl*>t'<X<D%mmz&^X, Ztl?tl<D&mfo* 

fmtz cdna* mmmz h?^7x^ ttzztizz*), %mimf®?ttf 
5\%mzztitzo ?lx, GmimmmfctttnTL, phn& fh annate ^ 

^7xn U;l^^ «©iS^«^#SI^£ftfc (013A), 013B 
Cjj*L&J:5C* 100//M ©sHN, sHNG s £fefi sHNA 0^r*lC<fcoT*K 
8M4ALSWai S0D1 ^Iftia5M©WJIiHS)6ti5:*ofeo Ztifc©^- 
HN tt FAD ^fe^{iJ:»5)l4%^n§W5EIIM«*iqj$)J-r^m^^ 
£ fSttft t £> ftk©#*l««*,MfciP tc «t S «B JB5E C tt«l6 L « v ^ & ^ 
q8UT:fc»K HN cDNA HN ^'J^f h*©7>^3*t^XM(t ADtZgf 
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immm o] tmnmtgmnmiimizisvz hn ©jtp»m . 

*M*j§4&nf&!K AD©^TO1i{3M4LT^3£HfrftT^£ (Selkoe, D. J. 
(1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cummings, J. L. etal. (1998) 
Neurology 51, S2-17; discussion S65-67) 0 A/?Mfi«ig##i&©*fflJ!&?E£ 
£ti s U££tlX^2> (Loo, D. T. etal. (1993) Proc. Natl. Acad. 
Sci. U.S.A. 90, 7951-7955; Gschwind, M. and Huber, G. (1995) J. Neurochem. 
65, 292-300) o HI 4lZ7j%t£olZ, #Jfti£#&fC#»*i£ 25/zM ©A/31-43 X 48 

mmt (dystrophic neuritic changes) £#d£fS&«?E#3l tjgC^nfco 

®ttm&nm* io/*m© swxmmmtzts h/3xMmzti%mm?ztmzm 

wi^LtzmmK (®i 5&j^)D t, MMfrt>mtti$titz imiz^^m^Ltz 
mmmm mi e) &mmztitz&, io^m© si»<tt3, «©£#&^ 
tz\n*> Qmmit^-y-frtzVimx' mm z n tz u ^<mz %± \z mw. t & 0 ^ Dife 

#T*. lOOng/ml © NGF (i, A/?Ccfc Qmm$ti%WMMM®£ft££VLmi&tii 

<Dmmtt7yzzij-<ixtz>%im±tii*^tz (^-^^bs)o A/?ti!3gi#^n 

^ttiW5E©7>^3t>f X\Z sHN £©(;:?* LT, 10/zM 

sHNT'W^lil^H^SL-C^, M^SMCMtS 20//M ©^ h T^it-T h* ( 
etoposide) ©$f£&B6<-;i tlZXgtefr^tz (Ell 5 fc/^l/fcitt'EI 1 6) 0 

tiX^Z (Nakajima, M. et al. (1994) Brain Res. 641, 350-2) o Z\fit>(Dft\% 

\z s hn li a/?i-43 \z£t)mm$ti2>nmmm?zz, mn^mmxT>^^i- 
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(DtmmiZs 10nM sHNG \± s k0l-mz&%MMW.&£Vmm<Dm%mmbfrt>W 
m*ft±\ZUmbtz&, lOnMsHN 10//M sHNAti, ^?tlbk/3(DWmm& 

lZftL®)m*7ji£*fr^tz (H14)o ZtlbVT-ttes MMMm<DTyb-lX* 
^SLDH^tBT^-fe-f (01 6) ££l>*r U^>y;U-»T^-b^f (EI15)£ 
kbmfr&btitz® £m&(DTyb J (Calcein)ffc 

[Hfl&W 11] HN mRNA ©$gg| 

/?-actin mRNA£tf^^ ^>hn-;^U, «*£&8£:i3W-SHN mRNA 

95* Will* *«tVJffM^d3^T^fc:IB31L-t:VNSC:fc^JWLfe (019a) o 
*ft«t!)il>ft^ mmkiLZ%mt£mm&M%&Vffi4bW (gastrointestinal 

tract) \z.m>v>htitzo mm, mm, &&vmmQmmz<ats#L%mz&iztAs 

£mm&tfcffi£ft&frofco ^31LTVNS£^«:mRNA0-9--<Xli^l.6kbr*^t)s 

^lkbc5+?•-rXc7)^^5lIIRNA^#^£tfeoHNc7)3 , ««*3-|<UBH*3-KLT 
^&V*DT77 (EIl#Bi) *7D-7i;tfe®^, $ fcHN<O-440rt>6-422©5' & 
i^n7>ft>^77^7- (GGGTGnGAGCTTGAACGC/Se^iJS^ : 11)* 

£*i fez ZtibGn^MZ±M&*^£Z<DZ77<( *>>P'iV7> hi! 

feSfc^ffl^tlSo t h/^j»cDNA7-f 7? U-* s 6> DT44 ©ffiBi: 

$H±N-T-&!)> lkbp£j8*£cDNA£&OiM^fco 7WW;i3^tt 
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ffrUBfi b hfflM£i:t^HNmRNAS#'J>&fro tzZ tX&Zo LfrLKifiZ. m<D^ 

££MT> lkb©'h£&mRNA# N 1.6kb©fc©fc^$*»*ftW±IB«UT^SC: 
T"&3o V**8& «J:tF#»« , CttW»«HC^ ^0.4kb©mRNA#2£i::Sg 

f£.ADflam^$lflS^t#L§&ffitt^ hn 

mRNA &m*'&i&£tix^%>zb\tmi*m^o 

mtzztimQx&z&s mmmmfr *> & *> z £ n fcim* y ^ 7^ h a* ana j*i 

UT ^ S RTI6tt ttS^-C § & ^o*0tt£**M£©A/? 1-40(3 cfc-5lffl 
HS5E#* 'bffofo (ER) t^-rSiS**^^— iflffeS caspase-12 
ftZtlZt^Smg (Nakagawa, T. et al. (2000) Nature 403, 98-103) 
£51^ fflWERrtW«UT^ *!TttS«* 7i hM* t)L?oX&Z>t£t>, ER 

mx&mmm L9R hn ^m^xzti^Kbtzo 

FlUHMSfc V621I APP cDNA t L9R HN (HNR) cDNA Jh7>77x^h L'feffl 
USIi, V621I APP cDNA ^^7x^7 h tMflS^TOC^^HllllS^ 

f$?£*lfc (tl6l/-»o V621I APP cDNA 4: HNR cDNA ^!>7>X7x7 h 
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> m&ftfrbsmmmQ+zt.. V6421 app cdna^ibjd^t- h7>x;x^ h 
Lxt)mi&w,fimm£tit£uzt&mwLtz (3u£t—>)o hnr cdnaa^er 

mi 



transfection& L 


13.2±0.7 


pcDNA + pFLAG 


10.3±2.0 


pcDNA 


11.5±0.6 


V642I APP + pFLAG 


52.2±1.5* ' 


V642I APP 


53.7±2.3 


V642I APP + pHN 


17.6±2.2 


V642I APP + sHN 


14.4±1.2* 


V642I APP + pHNA 


53.2±0.6 


V642I APP + sHNA 


52.5±3.0 


V642I APP + pHNR 


52.0±2.r 


V642I APP + sHNE 


17.7±2.2* 


V642I APP + pHNR + sHN 


15.3±2.0* 



(Fll«{;:pcDNA£fcfiV642IAPPcDNA£ h^>X7*Z ht2>miZ, pFLAG£fc 
«pHN7*7^^K (£) Zmmtn Y 7>X7i^ VfZ>fi\ ^fe&lO/zM sHN# 

g©TO±s.D.^^-r 0 * :nA2\ kmz^^m^mznLx^Mtmu (p<o.oi 
x ** : V6421 kmz^^mmmznLXM^nmt^) 
mmm 1 3 ] mmm^mz^^mm^mm/mmmm 

^7^h*#V642I m%T>*n-±JXtZfr*MffiVtz1fe$k*mlX^Z>o Fll 
mmz V642I APP cDNA£h^>*7x? hU 10/ummmmfo(D&&TT~i8m 

itzo z®mz&^Xs mxv^7?\tmj£mfrt>2m&*<K%z£ j £z&, mm 
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SilHN©tSttli^^bfeo ZOZttt, mm<Dm^(D Met-Ala l±#<Tfc«fc 
3#@© Pro»ifSttfc:*HW"??feSc:fc&^ifi"rSo TO©C*MJ©*$*= 

*««*JBO Val-Lys-Arg-Arg-Ala lifc<T<&«fcV^ 19#g© Pro JifSttt 
#Hftt?&S£fc#*li»bfco lot, g*©^t£©fc&£^g&ft'>©«& 
Pro3-Prol9 T-fclK CM HN-17 (S5tl#^ : 2 1) i:€ttttfco 

EI2 2©£±;1*;i/fcfc N 4o©FADit^{Cct^Mm5Et^-rSs N*Sg©3 
S«&^bfeHN(AN3)*J;VHM-17©«j**^U*CV^SoHN-17tt,±iB© V642I 
APP ^©3o©FAD^e?t«i:SJNHIIS5B(3^bT*,x +ft£.T>9 3i-<( Z*Z 
m&*7fit(D\ZftL, AN3^7"^ KttV^ft©»e^C#bTfci&tt£^3fcfr 
ofco 02 2©««D/**Mk 4o©FAD»£^©#*fc«fc*ttj^jia5EK:*5tt3 
^fiEHN-17©»*©ffl«J««FHfli*^ , ro M146L PS-1 £3«^©M£*fb 
Ttt> * t©HNtJt^HN-17»iM*»t^^ffiTbcfc bfc 
&©©, ® > aM©HN-17(i4o©FAD3ie^{3 e t^«^T(3MbftiibT, 
fc#»flUB£Se»L&. d©^(i> M*SB©2^Sj3«fcVC5l5J»©5S«J±, £© 

HN-17©«»f^MC^©g|«3bs*«fl«I-e*S©<p*^e»l3tftiEbfeo £t\ S14G 
©HN-17 (HNG-17) (ffifll*-^ : 2 4) 10nM#, 10nM©HNG&ffl^&»£fcim 4 
o©FAD*fc? £ «fc §F11«© mwm. *3 <fc VA£ 1-43C «fc S«Jf^«»Jfi© « 
5E*^t7 > >^ J^--f Xtf^SCIfc^atS^tifeo HNG-17© Pro3A»*> 

Prol9 £T?©&g8*& lo-roAla(zfi^bfcHNG-17g|^ (@S?iJ#^ : 2 5-4 
1) *-&fi6U 25//MA/?l-43lcJ;S«m##0©aBJja^i3^^S^^ii-<fc 

#^n^m^A^©»^^^^^^WT©7aS* s B^iit^|5l^^nfc : 3 
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#g©Pro N 8#g©Cys, 9#@©Leu N 12#g©Leu, 13#g©Thr\ 14#g©Gly 
(fcfcfcfcfcfcSerK *J:V19SB©Pr0o 3©fi«*. flj©?£S©®§!l£g£-r£ 

RTtgT" o fc 0 3#g ©Pro. 8#g©Cys N 14#g©Gly, 43£tM9SB©Pro 
ra^tftscfc^ HN^*H» (0 2 1) fc.fcvtsjfcomoT'Sy'naM 

(H 9 *5J:V 1 0 ) -e#6ft£ir-* £ fc-gt LT^S. 14#B©Ser£Ala 

(i g& -r a ratsts t> n s t: %> Mfr *> 1\ gi y t «&<r a t mwmvt tm £ 
in 2 3 ©flh©/i*;i/tt 4 o©PADjte^©#4ri3 £.%>nmmmm<Dfflj&mztt 

HNG-17©AlaM&# (Ala-scanned HNG-17) ©»*£!IKfc*S£&?j*bTV> 

fcwts ^a©««*^b-c#«jBflSSM-r5c:i:*^iebTuao dti?>7 

«c*Sa©2^«Jg*«U*LT^SRTIBttA J *ao 
HN43ctrJHNG©Stt©i^V^^^tt{ C ^©^^_^^^^^;^t-rv^ 

FADilfc^fc cfc VA£ 1-43(3 <fc t> 31 £j£ C * n Zttl&fflMmz Mt i>HN©7* > * =F 
-XAIi, ±l3©«fc-5fc:SVNfc^«tzlSWbfcffl*f&«FiHftt*^bfeo -©-£: 
fcb -XVt-J 7 (S14G) fcJilF*:^* 7 (C8A) &ttt&£#oHNB3#:©^-rax 
t*^TI±*S. ^JM«:fl|jg/«ll6M«©*«ffc:J;»)s £ft$>f&t*&ADM£*r 
^aT>^zi^XA{c^M^HN©^43J;rj^a(iiEji(c-ai-§Ch^^a^ 
tifco #$#kfc£S!©£S#©g!i&£<fc!K HfoWIM&ftfc£»£ns;: 
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o 

mmm 1 4 ] HNG©c8g&#©^ 

M^7?-Y\t'%mmzi/7>T<<> (Cys) ±I3©iI0. ^CysfcT^ 

-> (Ala) lzWm?2>£%iVt*$i-otzo £tzs HN^X^ KK&I^Ts 8&©Cys 
IZ&ttZSmZ^fz sHN ©^^-^ (C8-C8) T"li«5E©^>^ X 
rSI$#{gTbfco £©££(;*. HN^Xf- K©8&£#/fo-r-3CysM©SHS©{« 
fi, ^^©Ty^^^XTSttH^^^SCI^^^iSbT^So ifil^A 

Cys^S©SH*©fg«|i##'J^X?- K ©rSt£K £>©-?&££ 2: # 

*t?£bl^o ZZZ-, tf'J^X? 1 HHNG©8tt©Cys^ffe©T^y^Cgg|Lfe^^ 
U ^X?- K U dix e> ©# U ^X?- h* ©«?EX > * if ^--f XrStt^^ 

bfco 

Fllifffifl§£^©£3u £fc&Fll*fflJ§a£V642I-APP cDNA (1/zg) ^7>^7x 
i'hU 8&©Cys (C8) ^^©^^197-^ y^S©-5*>© lo^g^bfeHNG 
^S^U^r^H (lOnM) CDl\f^fiIbfeo h7>^7x^i/a>» 
72B$P^H h 'j^VX^-WX^-W £ £ ») «?E©J£2££$J/£ bfco ^©ig 
jg, C8£His (IB?'J#^ : 4 6), Lys (8H?iJ3^§ : 4 8 K £fc&Arg (S3?U#^ : 

54) tu^tzmmtTi^m^mmbtzm^^ ^M^mmm^mm^ 

V642I-APP cDNAkW©ffe©FADjtfs^fI £ £M?ES§2£f3 #1" § X if 
±4 XrSf$£If3^fco FllM£*©g:gU l,tzg©FAD3H£^ ( 

K595N/M596L-APP, M146L-PS-U N141I-PS-2 cDNA) Sb7>77i^hl 

> C8£flfc©TS. ^{.ig&bfcHNG^JltfU^X^ K (10nM) (D^tMZmML 
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IMS5E0it««l£L&. *©*SJH, ^lit)C8£His, Lys, SfcttArgfcOofcffi 
SftT ^ y bfcHNG^H* 'J HttFllifflJ!8©ffl»«JHBlia5E*IS*-r S 

fS<4*^U -£© ! f$t£&V642I-APP cDNA© h 7 7i^>3 

£ ^ tnttmm&wnmcDhis iz x m^mznt^mm^m bfc„ 

(10nM) ffl#STs 25#M©A/31-43 Trlltfeo A0J8WIB8*&©72B$ia&£ h U 
«eife©7u/<te-f £*to& 0 *©*g*x C8©His, Lys, gifcttArgffi&ftlis ±§Bfc 

m iz*m®m&nwm<DM3 \zxz mvm* mm + s m®. & * b & 2 4 

V>*ft©*IIII&JE£#bT*u C8£Lys£7c&Arg£g&b£HNG^f|7KU ^. 

Kii, * & i:©HNG* ^ tmmom^nmmfmmmm^m u 

His, Lys, £fcfc*Arg^©it*&T ^ y»^<0«SU «ftLys*fcttArg^©« 

mmm 1 5 ] hngsi mowim 

HNG (S14G HN) ©&££«!; ^©t^ffl££ ££it5©£ 3 S^*^SE 
bfco HNG©«^©7 7 ®g|«£flB©7 $ 7 MizWWt LT, 
IB^fc^ HNG(3*tbT 2fflBf*£S R4A/F6A (IBjajS^ : 6 0) i:, HNG 

£©* D^7*f- h'tt, FAD3tfe^(Icfc-2)M#)iim©W?E^^ O.lnM ©fe 

mx-%±tz\sx*3.-tz><Dfr&fi>?, ttft%mwm(D kfitzxzmmtt* 

0.3nM©iRftT?55±fc:i/* : *a-b& (EI2 5) 0 HNG©4#g©Arg* e fcU t 6#i© 
l:<t!)W?tli^fi (0 2 5A#M) X-%>Z>tz&>, R4A/F6A©BtfcC«fc!> HNG 
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\zftmizttLx&Qi&m®.£izzmmtii i M^o aga-hng^ zommz*)*)® 
iooooofg <Dmmjg<z>k/3<Dmmmvt*Mffi rntzt^? mmts aga-hng^c n 

Mtt5*'Mrf K Humanin tm&Ztltzo ^tfU^XT-Kli. 4ffl©FAD 

is £ m p (3 ct *) mm z n % wwm&owtim & r > * =f ± j x t z f&a 
^■rsiotorc^-efeo, ^o-wb^ftfeWMflS^^T. V642I app 

s NL-APP, PS-lg#i<fc 45J:OTS-2^P^{ZJ:S,«?E^, * LT*0tt**#« 
£:fc^T A/?l-43t3«tSi||Bia5E&T>^if^-fX-eg5o *fflJ§a*M^ffl U BE*H 

(Dt^x (D* j 7(D^-%mfhmfc?js x m/3 & t > * zf ± 4 xt t ^ o ^ 
x^* h7A^^fo^a^(i^tL*-e±<iBi^^n-r^^^o hng # 

10nM Zb?xmzMMtZWmm&Z%±lZ7>#zii-jXtZ>t^5Zt\Z, 

T)wy/\j v-tzmmtznMMmw><Dmmmwiz^mx&z> tmmiz, mm^ 

&£Vmfete®m&*%[sXiot), HNG, AGA-HNG, #£VZtl t>fr £>£&££J£ft 

zmmmts TKy^j^-mizmmtzwmmmKz^ffitzmmtisX, t 
tzmtct^7)^v^^^-mmmmwi%(Dt^(Di/-Yit^t^xm^xmmx 
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1. a (i) 

Pro-Xn r (Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (I) 
U*, rcys/bXaaj ttCysSfcfctJMSttT =• J Wt, r(Leu/Arg)j liLeuifcttArg 
, r(Gly/Ser)j ttGlyt- fcttSerl?* D, Xn„ Xn 2 , fc£lH^*ft**ia&&C10 

2. TIB (a) (b) C|3*©#>J ^7?- K. 

(a) IB?!]#^ : 5-8, 10, 12, 13, 21-2 4, 2 6-2 9, 32 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, &£W6 0 frbltzm*. QMRZtlZ 

(b) IB?iJ#^ : 5-8, 10, 12, 13, 21-24, 2 6-2 9, 3 2 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, &£V6 0 fr&&3»«fc QMIRZtiZ 

3 . #Miffllia5E©«lSiJ©fc»(CffiV^S, lira 1 £ fctt 2 tz|B«©^ U^r^ K 

o 

6. 8*a5CE8©DNA##A$nfc^^^-. 

7. »*a(6K:ia«©^^^-*««ff 

8. mxm7 £EM<Dm£mto*iemL, y^r^Ffc^ig^aMg 
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9 . H«JM 1 t> 5, 4 ©v^f *i7>KiB«6©# u h* tsi 
1 0. »#mfr&4©^?ftfrfcg3«<^ 

(b) mm9£*ikm*&JL&. z^tsxmo 

(a) «8Mb^»:J3J:tflt381 1 A^4©^rn*^cl3«©^U^r5 L 

(b) wmiBijiajEstfttti-rsxg, ^ts^m a 

1 2. ai^mfr^cD^ftfrilgB^ 

(a) «Etfttm*5«ta c IS*JS 1 4©orn7>(Z|B«CD^'J^r^ 

(b) #«IBIIS?E&tftfflt-<5Xi|I x 

(c) #<iaij!a5E*{Eit*fctt«iiiiij-rsfls'&«»*a«?-rsxig, *<atsfim 0 

1 3. m^l*^4 0^t s n^CIBte©^U^7-^HSfc{i|t^iM6{CiB«© 

1 4. wmvm99m\x-&z, m&mi ^iztmo^Mm. 

1 5. ttm£&*womm®?ffi£tz\z%mizm^tiz. mmm 3kib«© 

16. TJiy^j-r-m^ffiztzizfemzm^pytiz, m&mi 3ck«©b 
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(b) »#y^r^Kfc«tt^i:fflig'&*sttftttm-raxs, 

(c) mxv^rrtiz&Gt zfoGVozmn? sxg, £^t? 
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2/2 5 




K7>X pEF-BOS DT63 DT171 
£L V642IAPP V642IAPP V6421 APP 



PCT/JP00/06314 



3/2 5 



I 



— vec vec DT63 vec DT63 vec DT63 vec DT63 

I II II II I 

— pcDNA V642I APP NL APP M1 46L PS1 N1 41 1 PS2 
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4/2 5 



V642I APP 



Nl-APP 




h7>* pcDNW pcDNA-V642l APP-*. 
fcl^pBOS pBOS DT29 DT44 DT171 




Mj>XpcDNA««- pcDNA-NLAPP 
^bl'pBQS pBOS DT29 DT44 DT171 



M 1 46L PS I 



NI4H PS2 




til pBOSpBOS DT29 DT44DT171 



80 



60- 



40 



20 



0 -U 





fy\ pcDNA^- pcDNA-N141l PS2 
7l |l 3 ^pBOS pBOS DT29 DT44 DT171 
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8 8 3 
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06 



6/2 5 



70 



60 



90 



40 



g 30j 



20 



to 



p<0 01 p<001 

1 I — 




fcL pcDNA ^-V642IAPP- 



mmttim — ► CIWpHN CM/vec 
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8/2 5 




12 3 4 



12 3 4 
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09 



9/2 5 



7C*<DHN 



S14G 



GBA 




6 



£ i *pcDNA-V642IAPP* 

** sHN— * 

A 10100 1 10100 
0 nM |iM 

lowS14G 



70 
60 
50 
40 
30 
20 
10 



X 



I 



_) < 



W 
■P 



I 

1 

I 

9 



«-sHN/S14G— 
n 10J00 1 
pM nM 




-» | ~pc0NA-V642lAPP* 



« Q 



o 

CL 



0 nM fiM 

CB-C8 




«? o 



♦pcDNA-V642IAPP-^ 



&*-sHN/C8-C8 — 
10100 1 10100 
nM |iM 



0 




t> | *pcDNA-V642IAP 



&-»-sHN/C8A' 
. 10100 1 10100 
0 nM }iM 

KRRA21 £2£3£4AAAA 




J < — pcDNA-V642 APP-*- 

" t *sHN/KRRA-AAAA* 
Q 1 01001 10100 



nM |iM 
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HI 1 



1 1/2 5 



V642I APP 




H pcpNA gcDNA-V642l APP 

2 o a z o < 



5 3 



LL 

CL 



LL 
Q. 



X _ 

a- x x 

n Q. 



M146LPS1 



70i 

60 
50 
40 



30 

G 

K 20 

« 
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z o o z o < 



3 5 



* * I - 



NLAPP 




I- pcDNA-NL APP 
o pcDNA«* ► 

z cd g z <d < 
3 3 x 



LL LL 

a. 



Q- X 

Q. 



X 
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70t 

60 
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40 
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20 
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X T 
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< < X Z 2 

— J — 1 CL T X 

LL LL £ cL 



WO 01/21787 



PCT/JP00/06314 



12/25 

HI 1 2 



A B 




I^V> -+-+-+-+-+-+ -+ -4- -+ -+ -+ -+ -+ 

ITpFLAG p F^G pHN pHNG pHNA -fill K1 p FLAG pHN p FLAG pHN p FLAG pHN pFLAGpHN 



^UK2 6L Q79 ^X$K2 NL-APP V642IAPP M146LPS-1 N141IPS-2 




tiff tt, & ftL HN HNG HNA <frK fit HN & HN & HN & HN 



^*SK & 55 ' NL-APP ' V642IAPP M146LPS-'l N141IPS-2 
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mmmmmfMmim 




00 <D ^ CM tz_ if/ 
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1 5/2 5 

mi 5 




sHN sHNG sHNA 
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1 6/2 5 




If 



A01-43 



,\j 1 0nM 10mM 1 0nM 10nM 10^M 10^iM IQ^M 10nM 
sHN sHNG sHNA sHN sHNG sHNA 
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1 7/2 5 

mi 7 

no treatment A|51-43 




Apl-43 +1 0 nM sHM Apl-43 +1 0 jxM sHN 




Api-43 +10 nM sHNG Api-43 +10 \xM sHNA 



WO 01/21787 PCT/JP00/06314 



1 8/2 5 



mi 8 



120 




sHN sHNG SHNA 
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II 1 8 



1 8/2 5 
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9 ioo 



m x so 
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40 
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20 
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2 0/2 5 

122 0 ' 
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2 1 
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§ 50 
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£ 40 

J 30- 
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fc? 20 
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2 1/2 5 



rViXr^r^wX, 
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V642I APP-* 



Humonin: 
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14 
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15 
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16 
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17 
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19 
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20 
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22 
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SEQUENCE LISTING 

<110> Keio University 

<120> Humanin, a novel polypeptide that protects neuronal 
death 

<130> KUV-102DP1PCT1 

<140> 
<141> 

<150> JP 1999-264679 
<151> 1999-09-17 
<150> JP 2000-201456 
<151> 2000-06-29 

<160> 60 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 85 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 85 

<210> 2 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 2 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catggtg 77 



<210> 3 



WO 01/21787 



PCT/JP00/06314 



2/21 



<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catgtggtg 79 

<210> 4 
<211> 75 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(72) 

<400> 4 

atg get cca cga ggg ttc age tgt etc tta ctt tta ace agt gaa att 48 
Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 5 
<211> 24 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 6 
<211> 34 
<212> PRT 

<213> Artificial Sequence 



<220> 



WO 01/21787 



PCT/JPOO/06314 



3/21 



<223> Description of Artificial Sequence: artificially 
synthesized sequence (sHN-FLAG) 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala Gly Thr Asp Tyr Lys Asp Asp Asp 
20 25 30 

Asp Lys 



<210> 7 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNR) 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Cys Arg Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 8 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG) 

<400> 8 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 



<210> 9 
<211> 24 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNA) 

<400> 9 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Ser Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 10 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Ala Ala Ala Ala 
20 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 11 

gggtgttgag cttgaacgc 19 

<210> 12 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaNl -Human in) 
<400> 12 

Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp 
15 10 15 

Leu Pro Val Lys Arg Arg Ala 
20 

<210> 13 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2-Humanin) 

<400> 13 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val Lys Arg Arg Ala 
20 

<210> 14 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN3-Humanin) 

<400> 14 

Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro 
15 10 15 

Val Lys Arg Arg Ala 
20 

<210> 15 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaN4-Humanin) 
<400> 15 

Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val 
15 10 15 

Lys Arg Arg Ala 
20 

<210> 16 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN5-Humanin) 

<400> 16 

Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys 
15 10 15 

Arg Arg Ala 



<210> 17 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN6-Humanin) 

<400> 17 

Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg 
15 10 15 

Arg Ala 



<210> 18 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaN7-Humanin) 
<400> 18 

Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg 
15 10 15 

Ala 



<210> 19 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN8-Humanin) 

<400> 19 

Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg Ala 
15 10 15 

<210> 20 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC6-Humanin) 

<400> 20 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

<210> 21 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence (deltaN2 deltaC5-Humanin; HN-17) 

<400> 21 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 
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Pro 



<210> 22 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC4-Humanin) 

<400> 22 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
1 5 10 15 

Pro Val 



<210> 23 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaC4-Humanin) 

<400> 23 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val 
20 

<210> 24 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG-17) 

<400> 24 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 25 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

Ala Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 
1 5 10 15 

Pro 



<210> 26 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

Pro Ala Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 27 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

Pro Arg Ala Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 28 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

Pro Arg Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
1 5 10 15 

Pro 



<210> 29 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

Pro Arg Gly Phe Ala Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 
15 10 15 

Pro 



<210> 30 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 31 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

Pro Arg Gly Phe Ser Cys Ala Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 32 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

Pro Arg Gly Phe Ser Cys Leu Ala Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 33 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

Pro Arg Gly Phe Ser Cys Leu Leu Ala Leu Thr Gly Glu lie Asp Leu 
15 10 15 
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Pro 



<210> 34 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Ala Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 35 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Ala Gly Glu He Asp Leu. 
15 10 15 

Pro 



<210> 36 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ala Glu He Asp Leu 
1 5 10 15 
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Pro 



<210> 37 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Ala He Asp Leu 
15 10 15 

Pro 



<210> 38 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu Ala Asp Leu 
15 10 15 

Pro 



<210> 39 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Ala Leu 
15 10 15 
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Pro 



<210> 40 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Ala 
15 10 15 

Pro 



<210> 41 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 
15 10 15 

Ala 



<210> 42 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

Met Ala Pro Arg Gly Phe Ser Asp Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 43 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

Met Ala Pro Arg Gly Phe Ser Glu Leu Leu Leu Leu Thr Gly Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 44 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 44 

Met Ala Pro Arg Gly Phe Ser Phe Leu Leu Leu Leu Thr Gly Glu He 
1 5* 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 45 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

Met Ala Pro Arg Gly Phe Ser Gly Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 46 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 46 

Met Ala Pro Arg Gly Phe Ser His Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 47 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

Met Ala Pro Arg Gly Phe Ser He Leu Leu Leu Leu Thr Gly Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 48 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 48 

Met Ala Pro Arg Gly Phe Ser Lys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 



i 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 49 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

Met Ala Pro Arg Gly Phe Ser Leu Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 50 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 50 

Met Ala Pro Arg Gly Phe Ser Met Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 51 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

Met Ala Pro Arg Gly Phe Ser Asn Leu Leu Leu. Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 52 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 52 

Met Ala Pro Arg Gly Phe Ser Pro Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 53 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 53 

Met Ala Pro Arg Gly Phe Ser Gin Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 54 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 54 

Met Ala Pro Arg Gly Phe Ser Arg Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 55 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 55 

Met Ala Pro Arg Gly Phe Ser Ser Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 56 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 56 

Met Ala Pro Arg Gly Phe Ser Thr Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 57 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 57 

Met Ala Pro Arg Gly Phe Ser Val Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 58 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 58 

Met Ala Pro Arg Gly Phe Ser Trp Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 59 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 59 

Met Ala Pro Arg Gly Phe Ser Tyr Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 60 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (AGA-HN) 

<400> 60 

Met Ala Pro Ala Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 
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